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NEW YORK'S WATER SUPPLY AND THE RAMAPO 
CONTRACT. 

New York is in vo danger of a water famine, alarm- 
ists’ ruwors to the contrary notwithstanding. In our 
recent discussion of this subject we showed that with 
an average total annual supply of 147,000,000,000 gal- 
lons, the consumption is only 92,000,000,000 gallons, and 
this with a daily per capita consumption probably 
larger than that of any other city in the world. It 
was also shown that the Boroughs of Brooklyn and 
Queens were amply supplied, the present daily con- 
sumption, though not as large as that in Manhattan and 
the Bronx, being, nevertheless, more than is necessary 
for the actual needs of householders: for, in the 
opinion of the Water Commissioners, the consumption, 
particularly in Manhattan and the Bronx, could be 
enormously redaced by the simple expedient of putting 
in self-closing faucets and the adoption of other means 
of reducing the present wilfal and stupid waste of 
water. On the other band it isa fact that the build- 
ing of reservoirs and aqueducts is, in the nature of 
things, costly and tedious work, and, therefore, it is ex- 
pedient that provision for increased water supply be 
iade many years in adavoce of present necessities. 

From our recent review of the subject, which will 
be found in our issue of March 24, it is seen that prac- 
tically the entire supply of water is drawn from works 
belonging to the eity itself. Taken as a whole the 
present system is an extraordinarily good one, and jus- 
tifies the citizens in the determination that any further 
enlargement of the water supply hall be made at the 
public expense and owned and controlled by the city. 

During the past few months New York City has been 
not a little agitated by the discovery that an organiza- 
tion known as the Ramapo Water Company which, 
for the past seventeen years, has been engaged buying 
up ail the available sources of water supply through- 
out the State and in seeuring legislation designed to 
make it secure in the monopoly thus acquired, 
was about to obtain a contract from the Water Com- 
missioners which wonld foree the city to take its 
future supply of water from this company, paying 
therefor the enormous sum of $200,000.000. In con- 
templating this extraordinary proposition, one is im- 
pressed both with the audacity and magnitude of the 
scheme, and the silence and subtlety with which, 
through ali these long years, it bas been earried out. 

The work of seeuring and making safe this monopoly 
had to be prosecuted in two different fields. On the 
one hand surveys had to be made of the various water 
sheds which might, in any way, be made contributory 
to the city, and also of the possible routes which 
might be followed by the aqueducts for conveying the 
water. The other field of operations lay within the 
halla of the Legisiatare, and in both fields the pro- 
moters of the Ramapo scheme appear to have been 
only too suecessfal. They have secured options upon 
practically all the sources of water supply, and they have 
secured the right of way for pipe lines and aqueducts, 
paying therefor the nominal sum ordinarily required 
in such purchases. In the Legislature they have suc- 
ceeded in taking away from the city the right of emi- 
nent domain, or, in other words, the city’s right to con- 
demn land for water supply purpuses. Not only so, 
but the Ramapo Water Company has been granted 
special powers of condemnation not possessed by any 
other company eligible to contract with this city. The 
present situation resulting from these provisions as 
stated by the Merchants’ Association of New York is 
as follows: First, an adequate water supply for the 
city of New York can be procured only by use of pub- 
lie powers to condemn water rights ; second, the city 
is deprived of the power to condemn, or to buy indis- 
pensable water rights ; third, no company eligible to 
contract with the city has been granted the power to 
condemn water rights, with one exception ; fourth, the 
Ramapo Water Company alone has the public powers 
to condemn water rights; and only by contracting 
with the Rarnapo Water Company to use those powers 
can the city of New York obtain more 


on its behalf 


water. 
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By the terms of the notorious Ramapo contract, the 

company has to deliver, by a gravity system of trans- 
mission, 200,000,000 gallons of water every day for a 
period of forty years from and after the first day of 
some specified month in the yéar 1902, the water 
to be paid for at the rate of $70 per million gallons. 
In view of the fact that the present supply of 
the greater part of this city is at last 100 per cent 
greater than the actual necessities of the city, it is seen 
how iniquitous would be the signing of a contract 
saddling the city with an additional and altogether 
superfluous supply, which is almost as large as the 
actual amount now required for the daily use of the 
city. : 
Some human rights there are, whether of a publie 
or a private nature, which need no definition, and 
among these, surely we may place the right of a city 
to control its own supply of one of the primal neces- 
sities of life. That any private corporation should 
systematically set itself to buy up the water rights of 
the second greatest city of the world, just as the real 
estate speculator buys up the outlying farms of some 
booming Western city, is not to be tolerated. 

Relief is being sought through the Legislature, and 
we are much pleased to see that in spite of the inevita- 
ble veto of the distinguished Mayor of this city. Gov- 
ernor Roosevelt has attached his signature to the Fal- 
lows Anti-Ramapo bill, which restricts the powers 
claimed by the Commissioner of Water Supply of the 
city of New York, forbidding him to enter into any 
water contract without the approval of the Board of 
Public Improvements and the Board of Estimate and 
Apportionment, and the separate written consents of 
the Mayor and Comptroller. Further legislation has 
been sought in the Morgan bill, which aimed at the res- 
toration to the city of New York of its rightful powers 
of eminent domain, whereby it should once again been- 
abled to obtain any needed water supply by the exer- 
cise of the power of condemnation. Although the bill 
was defeated, it seems to us that the restoration of these 
rights would throw an additional and much-needed 
safeguard around the interests of the city. 


_— oo 


THE PROPOSED DEPARTMENT OF COMMERCE AND 
INDUSTRY. 

The wonderful progress which we have made in the 
last few years in the increase and extension of our ex- 
port trade, has naturally resulted in the desire of our 
legislators to foster our commerce by all possible means. 
The proposal to establish a new exeeutive departinent 
to be known as the “ Department of Commerce and 
Industries,” the head of which shall hold a seat in the 
President’s cabinet, seems a wise one. In none of 
the departments of the government have we any 
bureau or division of the publie service to which is 
committed the supervision of the manufacturing and 
wining interests of the country. In view of our great 
progress and our development in manufacturing in- 
dustries, the products of which now far exceed our 
ability to consume at home; in view of the urgent 
necessity of securing more extensive markets abroad, 
it must be apparent to anyone who gives the subject 
the least thought that there is an urgent demand for 
an establishment of a department of the public service 
to have charge of, and aid in our industrial develop- 
ment, and to secure better and more extensive markets 
abroad. This fact has been recognized for many years 
by all the principal commercial bodies throughout the 
country, and there now seems to be an urgent demand 
in the industrial world for such a_department. Most 
of the other governments have something of the kind. 
England has her Board of Trade ; France, her Minister 
of Commerce, Industry and Telegraphs; The Nether- 
lands, a Minister of Public Works and Commerce; 
Austria. Hungary, a Minister of Commerce and National 
Industries ; Italy, a Minister of Commerce, Industry 
and Agriculture; Spain, Portugal, and Russia also 
have similar officers. In all of these governments the 
fact is recognized that a department of this kind is 
essential and necessary for the care, promotion, and 
development of commerce and manufactures. The 
United States, in order to be on a footing of equality, 
and in order to be fully equipped to enter the competi- 
tive field with the strongest commercial nations ought 
to take a lesson from and be guided by these examples. 
In order to make such a department comprehensive 
and effective, and in order fully to equip it with the 
necessary appliances to execute its great task and pur- 
pose, all branches and departments of the public ser- 
vice relating and germane to the subject of commerce, 
manufactures and other industries ought to be vested 





in it. 

Bills with this end in view have been introduced in 
both the house and the Senate, the latter being fuller 
and more elaborate, and it is the one likely to be con- 
sidered in preference to the other. There is little 
prospect that the bill will be considered this session, 
but it is expected that it will be passed the next session 
of this Congress. 

The Senate bill number 738 provides for a cabinet 
officer and an assistant secretary, and that the new de- 
partment shall have general jurisdiction over the 
foreign and internal commerce of the United States, 
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except in so far as regards the revenue and collection 
of customs. It shaM also have general jurisdiction 
over all matters pertaining to transportation facilities 
by land or water, except in cases under the jurisdic- 
tion of the Interstate Commerce Commission. It shall 
have general jurisdiction over the Geological Survey, 
the mining industries, and the fish industries, as well 
as everything pertaining to the manufactures of the 
United States, including the securing of foreign mar- 
kets. It is also intended that the new department 
shall have jurisdiction over Patents, Trade Marks and 
Copyrights. 

Many bureaus and offices would be transferred from 
their old departments to the new one. Thus, the 
Treasury Department would have to give up the Life 
Saving Service, the Light House Service, Marine Hos- 
pital Service, the Steamboat Inspection Service, the 
Bureau of Navigation and the United States Shipping 
Commissioners,the Bureau of Immigration, the Bureau 
of Statistics, as well as the United States Coast and 
Geodetic Survey. From the Interior Departinent 
would be transferred the Commissioner of Railroads, 
the Patent Office, the Census Office, and the Geological 
Survey, and from the State Department, the Bureau 
of Foreign Commerce, which would be consolidated 
with the Bureau of Statistics transferred from the 
Treasury Department. The Director of the Geological 
Survey would be the Chief of a hew Bureau of Geolog- 
ical Survey and Mining Industries. The bill also pro- 
vides that the Department of Labor, and the office of 
the Commissioner of Fish and Fisheries be transferred 
to the new executive department. It will readily be 
perceived that the bureaus, departments, and branches 
of the public service that are transferred to the new 
department are all intimately connected with, and 
directly pertain to the subject of commerce, manufac- 
tures and the other industrial enterprises committed 
to the new department. It is estimated that the 
changes brought about by the transference of the vari- 
ous bureaus and the salaries of the new officers would 
not be greater than $50,000 per annum. 

The secretary and the assistant secretary are to be 
appointed by the president and the salaries are to be 
respectively $8,000 and $4.000 per annum. 

The transference of the Patent Office from the De- 
partment of the Interior to the Department of Com- 
merce and Industries, would be a curious and interest- 
ing experiment. Provided that the internal affairs of 
the Patent Office are not interfered with, it seems as 
though it made little difference under which depart- 
ment it is classified, if it had proper representation in 
the Cabinet councils. 


THE DOUBLE-TURRET SYSTEM ON TRIAL. 

The favorable results of the recent trial of the double 
turrets of the ‘‘ Kearsarge” can searcely be overesti- 
mated in the far-reaching influence which they will 
exert upon the future designs of United States war- 
ships. Although the tests are not final, they were so 
far successful as to clear up many of the doubts 
which had existed as to the practicability of this novel 
and daring method of mounting the wain battery of a 
warship. 

The history of the double-turret controversy shows 
that the objections to the design may be summed up 
as of two kinds, structural and military. The struc- 
tural objections which were raised chiefly, as they 
properly should be, by the Construction Department, 
have been met and successfully overcome by our naval 
constructors, whostated early in the history of the 
controversy that, if the turrets were finally approved 
on military grounds, they could and would overcome 
the mechanical difficulties involved in working out the 
installation. Briefly stated the structural objections 
are: The concentration of weight so near the ends of 
the vessel, tending to impair her seaworthiness ; the 
risks in docking due to this concentration ; the com- 
plication involved in concentrating at one point the 
large ammunition supply necessary for the four 
guns, and in the juxtaposition of the four ammunition 
hoists and the necessary power to work them ; and 
last, and’ perhaps the chief of all, the abnormal 
stresses to which the substructure of the double tur- 
rets would be subjected from the simultaneous recoil 
of four heavy guns. These difficulties, however, have 
been cleverly met and removed. 

The wilitary objections might seem, strictly speak- 
ing, tobe a matter for the exclusive consideration of 
the line officers who command and fight the ship. 
Indeed, the argument is advanced by them that as the 
structural side of the question has been completely 
solved, the problem has passed out of the hands of 
the Construction Department, and the determination 
of the value of the double-turret system and of its 
incorporation as a permanent feature in future battle- 
ships should be left to the officers of the line. We 
cannot say that we agree with this position, for it 
seems to us that a naval constructor has not only to 
devise proper means for disposing and protecting the 
guns, but he should be entitled to determine whether 
those dispositions are such as will secure the very best 
offensive and defensive results, 


The military objections as expressed by Rear-Ad 
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‘ral Hichborn are: First, the danger of all four guns 
ing disabled by one successful shot; second, the 
ijuetion in the number of the 8-inch gun positions, 
compared with the ‘Oregon ™ type, and the attend- 

t danger that in the last stages of a hard fought action 

, 8-ineh fire would be available on account of dis- 

jiement; and thirdly, the lack of mobility in the 
. neh guns, arising from the fact that they must be 

-ained with the 13-inch guns beneath them, whereas 
+ might be desirable to ase the heavy guns on oue 
»ortion of the ship and the lighter guns on some other. 

All three of the above objections are of the *‘ too- 

any-eggs-in-one-basket” kind, and it seems to us 

at while theoretically they are plausible, the teach- 
igs of our late naval war show that they may be 
ished entirely too far. If the positive advantages of 

e system are evident—and they are admitted to be— 

ese theoretical limitations may easily be exagge- 

ited, as the following considerations will show. The 
rgument against the concentration of four guns in one 

irret only possesses weight if the possibility of the 

irret’s being hit is great. The engagements of the 
s»anish-Ameriean war prove that the risk is extremely, 
ndeed ridiculously, small. In the naval battle off 
Santiago official statistics show that the total number 
if shots fired by the United States ships, exclusive of 
those from the ‘**‘Gloucester,” was 8,060. The Board 
of Neval Officers who examined the ships after the bat- 
tle found that the total number of hits on the four 
Spanish vessels was 120, or about 1°5 per cent. 
Of these 120 hits, three only were recorded upop the 
turrets, which earried the main battery of 11-inch 
guns, so that our gunners, whom we consider to be the 
best in the world, while engaging the enemy at what 
way be considered a normal fighting range, had to fire 
2.687 shells to score one hit upon the main turrets. We 
are considering, however, the question not merely of 
hitting bat of disabling the turrets, and we tind that 
of the three hits recorded, only one of them was made 
by an armor-piercing gun. Consequently we may as- 
sume that if a *‘ Kearsarge” had been included among 
the ill-fated ships of the Spanish squadron at Santi- 
ago, she would have passed through that four hours’ 
bombardment by the finest gunners in the world at 
the risk of reeeiving one vital blow out of 8,060 pro- 
jectiles which fell upon the fleet. 

Evidently we may put all of the eggs we may wish 
into the double-turret basket without much fear of 
their being broken. ‘ 

Although theoretically it would be desirable to train 
the 13-inch guns on the barbettes, turrets and belt 
armor, and the 8-inck guns on the lighter casemate 
armor, the moral of the battle of Santiago is that 
such a nice selection will never be made by the gunner, 
who will be more concerned with hitting the target at 
all than with the determination of where he will hit 
it. At closer ranges, of course, more accurate marks- 
manship will be possible, but the present indications 
are that naval battles will be fought at long range, 
and that they will be decided more by the decimation 
of the crews than by the destruction of the ship itself. 
The trend of futare constraction will be in the diree- 
tion of less armor, more guns, and an increased rapidity 
of fire. The double turret, by reducing the number of 
separate armored positions and permitting more weight 
to be put into guns, conduces very materially to this 
result. 

2+ 0+2__-— -- 

FRENCH PRIZES FOR SCIENTISTS AND INVENTORS. 

Scientific work is greatly encouraged in France by 
the prizes which have been established by the Académie 
des Sciences, most of these being founded by legacies 
which have been left for that purpose. The Montyon 
prize isan annual award of 700 franes, te-be given to 
the person which the academy judges most worthy on 
account of an invention or improvements of instru- 
ments useful in agriculture, the sciences, or the me- 
chanical arts. M. Louis La Caze has left to the 
academy a sum which yields 15,000 frances yearly, this 
being divided into three prizes, to be awarded every 
two years. One of these is given to the author of a 
work which has contributed the most to the progress 
of the science of physiology. The other two are for the 
best works on physics and chemistry. This prize is 
open to foreigners, and will be awarded at the public 
meeting of the academy in December, 1901. M. Henri W. 
Wilde has given the sum of 137,500 franes, which con- 
stitutes anannual prize of 4.000 franes to be awarded to 
the person who brings out a discovery or work in the 
branches of astronomy, physics, chemistry, geology, 
mechanics, ete., which is considered worthy of recow- 
pense by the academy. For this, the-manuseripts or 
memoirs should be-deposited with the secretary before 
the first of June;1900. The Arago gold medal has been 
awarded yearly by the academy since 1887; it is given 
for a discovery or scientific work which is judged 
worthy of obtaining this honor. The Tremont prize 
18 an annual sur of 1,100 franes, and is designed to aid 
a scientist or engineer, in the progress of whose work 
an assistance is necessary in order to obtain a useful 
result. At-the annual meeting of the academy this 
prize -will be awarded to the person who presents, in 
the course of the year, a discovery or improvement 
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which best responds to the idea of the founder. The 
Gregnar annual prize of 4,000 francs is designed to aid'a 
scientist who has already done important work, and 
whose researches could be better carried on by the help 
of this- award. Madame Jean Reyraud has left an 
annual sum of 10,000 frances, to be awarded each year 
by one of the five sections of the academy. This is 
given for a work or series of researches of an original 
and useful character. The Jerome Ponti prize of 3,500 
franes is awarded every two years for an important 
scientific work. The Leconti prize of 50,000 franes is 
awarded every three years for a new discovery in 
mathematics, physics, chemistry, etc., or a practical 
application in these branches which gives results su- 
perior to those already known. Electrical work has a 
special prize founded by Gaston Planté ; 3,000 franes is 
awarded every two years for a discovery ov important 
work in this branch. The two latter prizes will be 
given next vear. Another prize relating especially to 
electricity is that founded by M. Kastner-Boursault ; 
it is an annual sum of 2,000 franes, to the author of the 
best Work upon the applications of electricity to the 
arts, industry or commerce. 

These awards are made at the end of the year, at the 
public session of the academy, and in general, all com- 
munications should be made before the first of June of 
that year. A resumé ofthe work should be given, and 
it should also be indicated in what part the essential 
features of the discovery, etc., are to be found. 

— glint 6o-Ginws BAe 6 
APPLIED SCIENCE IN MODERN WAR. 

One of the notable circumstances connected with 
the present war in South Africa has been the wide 
and varied application of the results of modern science 
in regard to it. Setting aside altogether those of a 
purely military character such as firearms, quick-firing 
and machine guns, there are many other directions in 
which the influence of applied science may be recog- 
nized. We now perform a considerable portion of our 
scouting by balloons, and transmit the results of ob- 
servations obtained from an altitude, supplemented 
by the aid of the field glass, to troops advancing or op- 
erating on the field. The best telescopes and an abund- 
ance of field glasses are always in requisition. By 
means of wireless telegraphy. and with the aid of kites 
communications has been successfully established be- 
tween various stations oecupied by the British troops 
in the theater of war in Africa. As regards the sani- 
tary and medical service, says The London Lancet, 
stricter application of the rules of practical hygiene 
has obtained, resulting in a remarkably progressive 
improvement in the health of the soldiers in the field 
in the successive expeditions, which have taken place 
since the time of the Crimean war. Infective wound 
diseases, which in the past were a veritable scourge 
among the wounded in military hospitals, have been 
practically banished from them by universal and 
scrupulous attention to cleanliness and by the rigid 
use of antiseptic dressings in wounds and injuries, and 
by the performance of all operations while patients 
were under the influence of anesthetics. The use of 
the Roentgen rays has enabled the surgeons to detect 
the presence and exact site of any missile or foreign 
body. These are some of the innovations for which 
applied science is responsible. , 

+ 
THE YOUNGEST SUBSCRIBER. 

The ScrENTIFIC AMERICAN is the constant recipient 
of letters from the ‘oldest subscriber,” and we are 
always pleased to hear from him. His age is variable 
but the term of his subseription invariably dates back 
to somewhere between the year 1845 and 1848. Some 
day we may seriously set out to determine just who is 
the most venerable of these correspondents ; indeed, we 
would have done so long ago were it not that we feared 
to interrupt and discourage a type of correspondent 
that lies very near to the editorial heart. 

The subject has received a novel variation in the 
shape of a letter from a Master William Arnold, who, 
while he may not be the oldest, is certainly the 
youngest subseriber. He writes, ‘‘J am only six years 
old, but I like to look at the pietures and hear the 
paper read to me. My brother Paul, who is eleven 
years old, Feads to me, and sometimes papa.” 
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DEATH OF 8ST. GEORGE MIVART. 

Dr. St. George Mivart, who was formerly lecturer on 
zoology at St. Mary’s school and professor of biology 
to the University of Louvain, died on April 1, at the 
age of seventy-two. The deceased was a scientist of a 
high order. He wrote a number of remarkable books, 
such as “ Genesis of Species,” ‘Nature and Thought,” 
“‘ Types of Animal Life,” “ The Cat,” “ An Introduction 
to the Elements of Science,” ‘‘ Man and Apes” and the 
“Origin of Haman Reason.” Dr. Mivart’s name has 
recently been prominently before the public in a re- 
ligiq-scientific controversy. 





ss 
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Tue Russian Agricultural Department has recently 
discovered in Kirghiz Steppe on the eastern shore of 
the Caspian Sea immense naphtha springs of a quality 
which is said to be equal to the best American 





- paphtha. 
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PARIS EXPOSITION NOTES. 

The New York Publie Schools will be represented 
at the Paris Exposition by an interesting exhibit. A 
number of moving pictures will be taking showing the 
assembly and dismissal of pupils, the school workshop 
in operation, the cooking class at work, kindergarten 
games, gymnasium scenes and recess amusements. A 
hall has been set aside on the banks of the Seine to 
show the work. 

One of the attractions of the Paris Exposition is that 
known as the “ Globe Céleste,” consisting of an im 
mense sphere of 46 meters in diameter, supported by 
four ornamental masonry pillars, the top of the foun- 
dation being surrounded by a terrace which has a 
height of about 40 meters from the ground. On the 
outside of the sphere are represented the constel- 
lations in their appropriate order, with the mythologi- 
eal figares proper to each, the whole being illuminate, 
The interior is reached by a stairway or electric eleva- 
tors, and the spectator finds himself in the center of a 
second sphere 35 meters in diameter. In an artificial 
firmament are represented the sun, planets, nebule, 
etc., by means of electric bulbs of greater or less in- 
tensity and of various colors. In the center an earth 
of 8 meters in diameter tarns on its axis and will ac- 
commodate one hundred spectators. By this rotation 
the sun and planets take the required movement: the 
moon revolves around the earth and changes its phases, 
and eclipses are also represented. Although these 
movements must be relatively rapid, they are propor- 
tionately exact. A great organ has been installed in 
the sphere, and space has been arranged for an audi 
ence of two thousand. In this will be given a series 
of organ recitals by celebrated composers. The exte- 
rior of the sphere is surrounded by an oblique circle 
representing the zodiac ; this is arranged to form a 
staircase by which the visitors may circulate around 
the globe and obtain the view from the top. 


Among the large dynamos which have been installed 
to furnish the lighting and power for the Paris Expo- 
sition, those of Germany are especially noteworthy. 
The German section takes up one end of the large 
dynamo building allotted to the foreign machines, and 
here are to be seen a number of alternating current 
dynamos connected to engines, most of which are of 
the upright type. Among the largest of the engines is 
that constructed by Borsig, of Berlin; it is of the up- 
right compound type, and gives about 2,500 horse 
power. The dynamo is connected diregtly to the shaft 
of the engine, and has been furnished by Siemens and 
Halske, of Berlin. It is of the three-phase alternating 
current type, the field being mounted upon the interior 
flywheel, this consisting of a large ring carried upon 
spokes; upon the ring are mounted the field coils. 
The exterior armature consists of a large ring sur- 
rounding the field and is built up of laminated iron. 
The armature winding is made up of a series of copper 
bars placed in slots on the interior surface of the crown 
Connected with a similar engine of 2,000 horse power is 
another large dynamo furnished by Schuckert and 
Company, of Ntirnberg. Its construction is somewhat 
similar in appearance and electrical design to the 
former, the revolving field being mounted directly apon 
the shaft of the engine, and the exterior armature ring 
having its circuit made up of copper wire wound in 
slots. The Helios Company have a large alternator of 
similar design and capacity connected to a horizontal 
compound engine. 


One of the remarkable features of the Foreign 
dynamo room is the great electric traveling crane of 25 
tons, which has been installed by Carl Flohr, of Berlii 
this being necessary in order to mount the large anid 
heavy pieces of the machines of this section. It takes 
somewhat the form of the building, having two 
massive uprights of iron construction, about 28 meters 
apart, joined at a height of 12 meters by a horizontal 
beam which supports the traveling carriage. Above 
the beam the sides of the crane are joined by two para 
bolic segments forming an arch which takes the form 
of the roof of the building. The arch is braced at its 
apex by a trellis-work column descending to the hori- 
zontal beam. The uprights are spread out at the 
bottom, forming a wide base, and are supported upon 
rolling carriages, which run upon a double rail placed 
at either side of the building. The carriages are 
made as narrow as possible, to avoid taking up an 
unnecessary amount of space, and roll upon a series 
of small wheels placed one behind the other. The 
track is formed of two railroad rails placed side 
by side, having between the webs a rack in which 
engages the pinion of the crane. Half way up the 
side of the crare is a large platform which contains 
the necessary controlling apparatus for the motors. 
The carriage which travels upon tie horizontal 
beam has a motor capable of lifting 25 tons to a height 
of 12 meters and a second smaller motor for the trans- 
verse movement of the carriage. A third motor is ne 
cessary to move the crane as a whole. The circuits of 
all these motors are brought to the switchboard upon 
the platform, and by a series of rheostat and contro!- 
lers the attendant may regulate the movement of the 
heavy pieces of wachines with great precision, 
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A LISTER ATTACHMENT FOR PLANTERS. 

A patent has been issued to John L. Pate, Jr., Wau- 
neta, Kas., for an invention which provides adjustable 
and folding lister-standards so proportioned relatively 
to the runners or shares that a deep furrow will be 
made for the seed. Fig. 1 isa side elevation of the run- 
ner of a planter with the attachment applied. Fig. 2 
is a vertical section through the tongue of a planter. 
Fig. 3 is a horizontal section through the upper part of 
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a lister-standard and through a portion of the front 
beam of the planter-frame. 

In the illustrations, A represents the runner of a corn- 
planter, and D the boot for conducting the seed to the 
The lister-standards are placed 
the 
cross-bar of 


upper 


bottom of the ranner 
front upper 
the ends of 

Each 
by a forked lower shovel section, 


portions of runners and 


front 


against the 


bolted near the the 


planter-frame standard comprises an 


section, C’, received 
B, adjustably connected by means of a seginental head 
formed with apertares through which pins are passed. 
Any desired inclination can be given to the shovels by 
passing the pins through any one of the apertures. 
When needed, the shovels can be the 
dotted position shown in Fig. 1. The lower section, 
B, of each lister-standard is composed of a straight 


not swung in 
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Fig. 3.—Nos, 1, 2, 3.—PLANS OF A VILLA USED FOR 
THE REPRODUCTION SHOWN IN No, 4. 
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Fig. 2.—PERSPECTIVE VIEW OF THE COURSE OF THE 


RHONZ EXZCUTED FROM A MAP. 
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upper portion to which an inclined shovel-carrying 
lower portion is secured by a pin which, when an im- 
passable obstacle is encountered, breaks and allows the 
shovel to swing back under the planter. The lister- 
standards are braced by bars, Z, which are secured to 
the standards by pins connecting the upper portions, 
C, with the lower portions, B. ‘The braces cross below 
the tongue and are adjustably attached to the cross- 
beam. The attachment, it is therefore evident, can be 
applied to any planter whatever may be the distance 
between the runners, without interfering with any 
echeck-row appliance that may be used. 

The length of the lister-standards is such that the 
points of the shovels extend below the level of the bot- 
tom of the runners, A, so that they open a deep fur- 
row. When the earth falls upon the seed, a ridge is 
left at each side of the furrow, and the earth constitut- 
ing these ridges at subsequent cultivation can be 
thrown upon the young plants to protect them at the 
roots and simultaneously to level the field. 
ee 

APPARATUS FOR MAKING PERSPECTIVE 
DRAWINGS. 

Every kind of structure, architectural, mechanical, 
ete., must, as is well known, be preceded by a detailed 
study, the result of which is expressed in the form of 
what is called a geometrical drawing, without which 
engineers, architects and machinery manufacturers 
could not get along. Now, such a drawing, which suf- 
fices to give specialists a clear idea of the structure pro- 
jected, is not enough to satisfy those who have not 
pursued particular studies. What such persons require 
isa perspective view. 

Unfortunately, the making of such a view, with the 
precision that is necessary, is not always easy, and re- 
quires in all cases a mathematical knowledge of opera- 
tions that are quite lengthy and sometimes so arduous 
even that a number of skillful dranghtsmen would be 
unable to perform them, This is why the invention of 
a relatively simple instrument, capable of automati- 
cally effecting such work with rapidity and perfect ac- 
curacy, would be of a nature to render important ser- 
vices to those who are called upon to perform it. 

Such an apparatus, of wonderfal simplicity, has been 
recently devised by Prof. Von Ziegler, an ingenious 
drawing master of Geneva. In closely studying the 
technique of perspective, this gentleman reached the 
conclusion that it would be possible to convert all the 
mathematical operations to which we have just alluded 
into a mechanical movement. Then, passing from 
theory to practice, he succeeded in constructing the ap- 
paratus represented in Fig. 1, which he styled the 
* Perspecteur.” 

We have seen it in operation, says La Nature, and 
have been astonished at the facility with which any 
inexperienced person can use it. It seems to us that 
this new invention is destined to become extremely 
popular, because of the manifold applications that may 
be made of it. Being given any geometrical drawing 
whatever, the latter serves as a basis for obtaining a 
perspective drawing in a few minutes, so that not only 
engineers and architects, but also geographers and 
painters will be able to derive genuine advantages 
from it, inapplying it to the infinitely varied objects 
of their study. 

It is a question, upon the whole, of a sort of panta- 
graph, which, instead of exactly reproducing drawings 
upon a larger or smaller scale, converts them from a 
geometrical into a perspective form. 

Thus, to give two very striking examples, we present 
a view of a villa (Fig. 3, No. 4) obtained from the plans 
shown in Nos. 1, 2 and 3of the same figure, and a pano- 
rama of the course of the Rhone, in the canton of Ge- 
neva (Fig. 2), made by the instrument from 
the map of the Swiss federal atlas of Siegfried. 

Everyone may, from these examples, judge 
of the scope of the applications that may be 
made of the instrument, after a very little prac- 
tice on the part of the user. 

— 6" 

THE greatest precautions are being taken 
to protect visitors at the Paris Exposition. 
The prefect of the police has been at 
work for months in devising measures 
for the protection of life and property. 
He now has the most complete rogues’ 
gallery in the world, and all classes of 
criminals will be looked after by spec- 
ialists, who know them by sight or by rep- 
utation. Printed placards are to be 
placed in all public places warning visi- 
tors against confidence games, etc. 
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*The apparatus is fixed upon a table, A. At B ie 
placed the paper upon which the perspective is to be 
drawn. © is a beard on which ie fixed the borizontal 
plan of the object to be represented, This board is 
mounted upon the frame, E, by means of the slide, D, 
and may be moved by the micrometric screw, F. G is 
the elevation board. H,I and J are compasses, of 
which the legs, H and J, are so jointed that the axis, J, 
is constantly the bisectrix of the angle that they form 
with each other. The two legs are telescopic. The di- 
recting leg, H, terminates in a point that is moved over 
all the parts of the geometrical drawing, while the leg, 
J, farnished with a pencil and an extension spring, traces 
the perspective of the same drawings upon the paper. 
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A SIMPLE INGENIOUS TOY. 

The destruction of the battleship ‘‘ Maine” has been 
cleverly reproduced in a simple toy invented by Mr. 
Charles M. A. Wichman, 130 W. Bay Street, Jackson- 
ville, Fla. 

The toy is made to represent a battleship which is 
provided with a central detachable deck-portion on 
which the turrets,separable masts, smoke-stacks, davits, 
and other deck-fixtures are loosely placed. Secured to 





TOY WARSHIP ASSEMBLED. 





TOY WARSHIP AFTER EXPLOSION. 


the bottom of the deck, within the hull, is asmall pow. 
der receptacle provided with a percussion-cap holder- 
A strong spring is secured to a support within the hull, 
its free end being held ina catch to which acord is 
secured. Upon pulling the cord, the spring, released 
from its eateh, flies up, strikes the percussion-cap, and 
produces an explosion which completely demolishes 
the vessel. Within a few minutes, however, the parts 
of the toy can be reassembled for another explosion. 

The vessel is made chiefly of cardboard. Strips of 
wood are used for the deck and the bottom. The ma- 
terial used, although light, is durable enough to with- 
stand many explosions. 
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Further Information Regarding the Prize for 
Aeronauts, 

In addition to the information which we published 
on page 216 in our last issue, regarding the $20,000 
prize offered for an airship test, we take pleasure in 
informing our readers that the prize must be won 
within five years, during which period 3,000 franes an- 
nually will be distributed to competitors toward de- 
fraying the expenses of their experiments. 

Selatan ending tinge 

THE Ferris wheel, one of the great attractions of the 
World’s Fair of 1893, is now located at Ferris Wheel 
Park, near the depot of the North Chicago division 
of the traction system. The view from the wheel in its 
present location is most beautiful. 





1.—THE MECHANICAL PERSPECTIVE 
DRAUGHTSMAN,* 


Fig. 
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THE COLT AUTOMATIC GUN. 
Of all the death-dealing instruments being used in 
e South African war, it seems that a little rapid-firing 
owatie gan has dealt more terror to the hearts of 
ive men than all the other weapons put together, 
ine and again reports have come to show that the 
ritish soldiers who will face schrapnel and rifle-fire 
thout a tremor, are apt to be “shaken,” if they are 
‘posed to the galling “ pom-poms,” as they have 
»pbed the Maxim automatics, used by the Boers. 
\lthough the Maxim type is the most in the public 
just now, there are other forms of automatic gun 
h are searcely less deadly. One of these, 
Colt automatic gun, is shown in the two 


inpanying engravings, of which one a longi- _ 


tu inal seetion, and the other represents the 
gu 
ammunition attached, ready for use. The Colt 
cun figured conspicuously in the operations of 
roops during the Spanish war, and it is 
ng used extensively by the British troops in 
h Africa. The Colt 30-caliber automatic 
, bas lately been tested for the army, and 
e 6-millimeter gun is used in the navy. The 
-un shown weighs forty pounds and is mounted 
a tripod which weighs fifty-eight pounds. 
he maximum speed of fire is about 480 shots 
er minute. 

The gun itself consists of a stout barrel, B, 
attached to a breech casing, C, which carries 
the mechanism for charging, firing and ejecting 
theshells. The cartridges are automatically fed 
to the gun by means of belts which are coiled 
in the box shown attached to the mount. The 
gun is operated by the pressure of the powder 
gases in the barrel, which act through a small 
radial vent, V, in the barrel, located somewhat 
to the rear of the muzzle. The instant the 
bullet passes this vent, the gases act upon a 
piston, P, which fits in a small gas cylinder, G, 
which surrounds the vent. The piston de- 
presses the forward end of a gas lever, Z, which 
is pivoted at the point 0, and by means of a 
short lever, R, is held in the normally raised 
position by the action of the two parallel springs, 
S, which are partially indicated in the figure ; 
the action of the springs upon the levers being 
to return the piston to the gas cylinder after it 
has been acted upon by the powder pressure. The piston 
serves also to operate through a rod, D, a sliding bar, 
4, which extends rearwardly along the casing and 
works the breech-bolt, Z, the feed mechanism, 7, and 
the carrier, Z. The breech-bolt is arranged so as to 
move back ward and forward, closing the breech. When 
it is in the forward position the rear end of the breech- 
bolt swings downward, turning on its front end asa 
fulerum, and in this position it is sustained by its 
abutment in the receiver. 

In using the gun a feed belt is entered at the opening, 
M, iu the casing, the position of which is shown more 
clearly in the illustration showing the gun set up, and 
the lever is pulled to the rear, preparing the piece for 
firing. On pulling the trigger, W, the hammer, H, 
whieh is caught by the rearward motion of the bolt, 
inoves forward and fires the cartridge, whereupon the 
breech is opened, the empty shells ejected, and another 
cartridge is supplied by the feed, 7, to the carrier, Z, 
and placed in front of the breech-bolt, all of these 
motions being due to the rearward movement of 
the gas lever and connections actuated by the pres- 
sure of the powder gases as already explained. The 
cartridge is then forced home in the cham- 
ber of the barrel, and the breech-bolt is 
closed and locked by the forward movement 
gas lever and connections under the 
action of the springs. If the trigger is held 
back the same eyele of operations will be 
repeated as long as the cartridges are sup- 
plied. 

One man can operate the gun, but two, 
one to fire and the other to enter the ammu- 
nition belts, are necessary to obtain the 
greatest rapidity of continuous fire with a 
number of belts. The gun and tripod are 
packed in eases and carried on a mule 
for the service of infantry and cavalry 
troops, and for use in rough countries, A 
light field-earriage aud limber, a parapet 
mount for fortifications, and landing-car- 
rlages for naval purposes, are also provided 
with this type of gun. 

eo 

: A Curious Geographical Blunder. 

The Movement Geographique has recently 
published a long article about a curious geo- 
graphical blunder relating to South Ameri- 
ca. The Tocantins River has been regarded 
as merely a tributary of the Amazon instead 
of being, as it is, an independent river basin. 
The writers on geography are only just 
beginning to treat the Tocantins as an 
independent hydrographic basin. It rises 
far to the south and has a great tribu- 


as set up on its tripod, with the box of : ja 


Scientific American, 


tary, the Araguaya, which is even larger than the 
Tocantins, The joint streams form one of the great 
rivers of the continent with a width for a long distance 
of two or three miles, but the river is so impeded by 
rapids that it is not available for navigation until it 
widens into the great estuary on which Para stands, 
The Tocantins does not mingle in any degree with the 
Amazon and they reach the sea about 40 miles from 
each other. The chief reason why the erroneous iden- 
tification of the Tocantins system with the Amazon 
basin has so long been perpetuated seems to be that 
the Tocantins basin is closely related with that of the 
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SECTIONAL VIEW SHOWING DETAILS OF AUTOMATIC MECHANISM 
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Amazon tributary to the west, inasmuch as both flow 
from the same slope and in the sawe direction, A very 
small quantity of water from the Amazon does, how- 
ever, enter the Tocantins through several narrow arms 
of the Amazon delta. This does not, however, make 
the two rivers belong to the same system. 

——————S ee 0” 

THE GORDON BENNETT CUP RACE, 

The conditions for the Gordon Bennett automobile 
cup race, offered by James Gordom Benuett, publisher 
of the New York, and Paris Herald, have now been 
formulated, and the race will take piace on June 14, 
1900. here is every indication that the event will be 
one of the most important which ever occurred in the 
automobile world. We take pleasure in presenting 
an engraving of the racing machine which Mr. Alex- 
ander Winton will use in the race. The motor 
contained in this carriage is about 10 horse power, and 
the complete machine weighs about 2,000 pounds. 
It is to be hoped that an American machine may win 
this important trophy, which is undoubtedly destined 
to occupy the same place among automobilists that 
the “ America’s” cup does among yachtsmen. Mr. Win- 
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ton will find for competitors MM. Charron, René de 
Knyff and Girardot representing the Automobile Club 
of France. The Automobile Club of Belgium has also 
made entry and will select the three first Belgians in 
the Paris-Bordeaux race to represent them in the cup 
race, and Italian and German clubs will be repre- 


sented. 


The conditions regulating the competition for the 
cup are quite elaborate. All foreign automobile clubs 
that are recognized by the Automobile Club of France. 
are entitled to challenge and compete against the club 
which holds the cup. The sum of 8,000 francs must 
be deposited with the club holding the cup. 
this amount to be returned if one of the au 
tomobiles entered is presont at the start and 
the qualified club wishing to challonge must 
give notice before the ist of January, of each 
year, giving the number of artomobiles which 
will compete for the cup, Tho cup can be com- 
peted for every year between May 15 and Au- 
gust 15, and if two or more clubs of the same 
country are included in the list of challenges, 
it is understood that this country could only 
be represented by three automobiles at the 
most. The exact date of the race is/to be ar- 
ranged for annually between the clubs inter- 
ested. 

The automobiles qualified for the races are 
those coming under the; description given in 
the racing rules of the Automobile Club of 
France, which were published in 1899, and in 
brief, the automobiles must weigh more than 
400 kilos, and carry at least two passengers of 
au average weight of 70 kilos. Four hundred 
kilos are counted for the weight of the automo- 
bile when empty, that is, without passengers 
or supplies, such as fuel, water, batteries, toul- 
luggage, clothing, ete. The automobiles mus! 
be constructed by members of the competing 
clubs in the respective countries of the competi- 
tors. The two seats must be occupied during 
the whole time of the race. Various provisions 
are made as to delegates. The race is a “go 
as-you- please” one without any stipulated stop- 
page. The distance is to be from 550 to 650 


COLT AUTOMATIC GUN ON TRIPOD, WITH BOX OF BELT AMMUNITION ijometers. ‘This distance is to be ebosen be- 


tween two towns or apportioned into severa! 

outward and homeward journeys, but in the 
latter case the minimum distance of each part is 
not to be less than 150 kilometers. The race is to 
take place in the country of the club holding the 
cup, with the option for this club to hold the race 
in France. Various arrangements are made as to 
starting the race. In the event of one of the clabs 
which had challenged being alone represented at 
the start, one of the automobiles of this club would 
have to cover the distance stipulated in the maximum 
time of twenty-four hours, failing which, the cup will 
be kept by the club challenged. It is understood that 
no club can ever become the owner of the cup, but 
they are to hold it only under the conditions fixed by 
the rules, and any club becoming the holder of the 
cup, or even challenging for it, must agree to abide by 
the rules on road racing which were published in 1899, 
and also by the rules of the Automobile Club ol 


France. 
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Cost of the Chinese-Japanese War. 

The Japanese Minister of Finances has recently pub- 
lished a report which gives an idea of the expense in- 
curred by that nation in the war with China. This 

report covers a period of twenty-two 
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months, from June 1, 1894, to March 
21, 1896, although actual operations 
ceased about the end of April, 1895. 
The total expenses of military operations 
amount to $76,000,000, those for the ma- 
rine being estimated at $18,000,000, mak- 
ing a total of $94,000,000. An itemized 
account is given, which shows that the 
transportation of troops and material 
reaches $19,000,000; provisions, $12,000, 
000; clothing, $10,000,000; pay roll, $8, 
000,000 ; arms and ammunition, $6,000,000; 
horses, $4,000,000; hospitals, ete., about 
$1,000,000. As to the marine, the expenses 
are divided as follows: Vessels, $6,000,000; 
arms and ammunition, $5,000,000; pay 
roll and provisions, each about $600,000 ; 
clothing, $200,000. In order to meet thes 
expenses, the Japanese government has 
collected a revenue equal to $113,000,000. 
The difference between the expenses and 
the revenue, or $19,000,000, has been 
turned into the treasury to be used as a 
reserve. The report of the Minister of 
Finances ends by a reference to the in- 
demnity paid by China. By the treaty 
of Simonosaki, this indemnity was fixed 
at $150,000,000 ; if from this sum is taken 
the $94,000,000 representing the expenses 
of the war, it will be seen that Japan jas 
a balauce in her favor of $56,000,000. 
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SUPERPOSED TURRETS OF THE 
“ KEARSARGE.” 

It is safe to say that no recent design in warship 
construction has produced such a widely extended aud 
earnest discussion as that which forms the sabject of 
the first page illustration of this issue. When it was 
first made public it was met with a storm of adverse 
criticism from the conservative element among naval 
officers, both of the line and staff; though it is only fair 
to say that the opponents of the double turret were to 
be found chiefly among the officers of the Construction 
Department, the obvious military advantages of the 
double turret commending it at once to the men who 


THE 


will carry our ships into action. 

It is not our intention in the present article to enter 
into any extended statement or diseussion of the ad- 
vantages or disadvantages of the system, but rather to 
make clear to our readers the great ingenuity and skill 
with which the construction department has given 
practical expression to the daring suggestion of Lieut. 
Strauss, that four guns of the main battery should be 
installed in a two-storied turret, the 8-inch guns above 
and the 13 inch guns immediately beneath them. 

The credit of the orginal design, undoubtedly, be- 
longs to the gentleman whose idea received 
sanction and éneouragement from Admiral Sampson, 
at the time chief of the Bureau of Ordnance, with which 
department Lieut. Strauss was connected. 

When the matter came into the hands of the Bureau 
of Construction, several important recommendations 
were wade and adopted, including the use of the oval 
balanced turret, which was coming into general use in 
European navies at that time, and the use of electricity 
for turning the turret, elevating the guns, and work- 
ing the ammunition hoists. The many new features 
involved in these turrets, and the utter lack of pre- 
cedent inthe navy, rendered the details of the design 
a very complicated and difficult problem. That these 
were very aptiy worked out by Naval Constructor 
Woodward, who, as superintending constructor, was 
in immediate charge of the work, is evident from a 
study of the drawings and proved by the success of 
the recent gunnery trials of the “ Kearsarge.” 

The illustration on our front page is a vertical sec- 
tion through the ‘‘ Kearsarge,” taken on the center line 
of the vessel, and it affords a view of the complex 
structure of the vessel throughout its whole height 
from the keel to the roof of the upper gun emplace- 
ment. At the bottom of the section is seen the deep 
vertica! keel plate which may be said to form the back- 
bone of the vessel, whose height shows the depth be- 
tween the outer and the inner bottom. The space be- 
tween the inner bottom and the 3-inch protective deck 
is devoted to the magazines and handling rooms, the 8- 
inch ammunition being located above that of the 13- 


named, 


ineb guns. 

The handling room, so-called because it is the com- 
partwent into whieh the shells are brought and placed 
in the hoists to be carried up to the guns above, com- 
mwunicates through watertight doors with the maga- 
zines. The powder charges are contained in copper 
cylinders which are arranged neatly in racks in various 
cowpartments which lie immediately around the hand- 
ling rooms, communication being had by way of water- 
doors, while the other doors lead into similar 
coupartments where the projectiles stored. A 
system of overhead trolleys runs from the various 
magazines into the handling rooms, by means of which 
the powder and shells may be picked up from the racks 
and carried to the cages of the ammunition hoists. 
There are four of these hoists, two to each tarret. Two 
of them start from the center of the 13-inch handling 
room, and slightly on either side of the vertical axis of 
the turret, and extend upwardly in an easy curve to the 
rear of the breech of the two 13-inch guns, there being, 
of course, one hoist to each gun. The hoisting is done 
by means of electrical motors, operating wire ropes, 
which lead through a system of pulleys up to the 
breech of the guns and thence down to the ammuni- 
tion cage. The cage travels up n a carved plate-steel 
trackway, asshown. The arra’ gement of the ammuni- 
tion roomsand handling rooms of the8-inch ammunition 
is generally similar to that for the 13-inch guns, a plate 


tight 
are 


steel trackway, swaller in size, but similar in general 
appearance and construction to the 13-inch hoists, ran- 
ning from the baudling room up to the breech of the 
8 inch guns, the cage being similarly raised by means 
of a wire rope operated by electrical motors. The 
8-ineh track ways pass between the hoists of the 13-inch 
guns, and the matter has been so carefully worked out, 
that in spite of predictions to the contrary, there is no 
interference between the two sets of hvists. 

The protective deck, which in the ‘ Kearsarge” is 3 
inches thick, is indicated by the full black line above 
the 8-inch magazines. It slopes from the forward end 
of the amidship rapid-fire battery downward and for- 
ward to a junction with the massive stractural work 
of the ram bow into which it is worked. Immediately 
upon it is built up the great circular wall of the bar- 
bette, which raises from this deek to project a few feet 
above the main deck of the vessel. The forward por- 


tion of it is 15 inches in thickness, but the sides and the 
rear, owing to the fact that they are flanked by a wall 
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of 514 inches‘of side armor on each side of the vessel, 


are only 124% inches thick. Immediately behind this 
armor is a backing of oak timber, which in its tarn 
is "backed up by the heavy steel framing of the bar- 
bette. Within the barbette, and at a height of about 
8 or 10 feet above the protective deck is a massive cir- 
cular track upon which is carried, and upon which 
rotates, the massive double turret, the rollers upon 
which the turret turns being clearly shown in the 
engraving. Just inside of the cirele of rollers and 
bolted to the circular table on which the track is 
placed, is a large circular rack which is engaged by the 
turning gear with which the turret is operated. The 
power for turning the turret is supplied by two 50-horse 
power electric motors which are located below the floor 
of the 13-inch turret. These wotors revolve in the 
same direction, both driving through bevel gears a 
horizontal shaft which runs across the turret. The 
shaft carries at one end a right-hand and at the other 
end a left-hand worm, each of which engages with a 
worm wheel at the top end of a vertical shaft. At the 
lower end of the vertical shaft of each of the worm 
wheels is a pinion which meshes with the circular rack 
inside the barbette, thus driving the turret. 

One 20-horse power wotor is located under the central 
girder of the turret for the operation of each of the 13- 
inch ammunition hoists, the arrangement being shown 
in the illustration. Each 8-inch ammunition hoist is 
worked by a 6-horse power motor, and there are also 
special motors for elevating the 13-inch guns and for 
working the rau:mers which are located to the rear of 
the breech of these guns. There is also a system of 
electrically-driven ventilators, for blowing the gases 
out of the bores of the 8 inch aud 13-inch guns after 
firing. 

It will be noticed that whereas the front wall of the 
13-ineb turret lies within the circle of the barbette, the 
rear wall extends several feet beyond it. This is due 
to the fact that the section is taken on the longer axis 
of the turret, which is elliptical in shape, this form 
being better suited to the movements of the gun crews, 
reducing the unoccupied space at the sides and giving 
more space to the rear of the guns where it is needed. 
The elliptical turret is otherwise known as the bal- 
anced turret, the weights being so adjusted that there 
is practically no excess of load on any part of the turn- 
table. The front walls of the turret are 17 inches in 
thickness, decreasing to 15 inches at the sides and rear. 

The 8-inch turret is located somewhat to the rear of 
the center of the 18-inch turret, and is placed immedi- 
ately upon the 3-inch steel roof of the latter; its front 
wall is 11 inches and its side and rear walls are 9 inches 
in thickness. The 13-inch turret is provided with 
three sighting hoods, one shown in section imme- 
diately in front of the 8-inch turret, and one being 
placed on either side of the 8-inch turret. It was 
feared that when the 8-inch guns were fired trouble 
would be experienced in these sighting hoods from the 
blast and the flame of the gazes, but in the trials re- 
cently carried out off Old Point Comfort it was found 
that these hoods were tenable at all times. 

The test of the ‘‘ Kearsarge” above referred to was 
earried out for the purpose of determining whether 
the structure of the ship, and more particularly of the 
double turrets, could sustain the heavy strains which 
would be set up when the guns were fired, and es- 
pecially by firing the four guns simultaneously. Both 
batteries of the double turrets and those of the rapid- 
fire guns amidships were tried under all possible con- 
ditions, and the results proved to be eminently satisfac- 
tory, both to Admiral Sampson and Captain William M. 
Folger, who isin command of the ‘ Kearsarge.” The 
results of the trialean best be given in Captain Fol- 
ger’s report to the Navy Department in which he 
says: ‘The double turret was was thoroughly tested 
and is an assured success both from military and strac- 
tural standpoints. There was no interference between 
the planes of the guns, or inconvenience from blast or 
smoke. The structure, tested with the simultaneous 
discharge of three guns is amply strong to withstand 
the united shock of the four guns of either turret. 
Only the absence of a suitable device for the simul- 
taneous discharge of all the guns prevented the final 
test. Both pairs of 8-inch gans were tested in simul- 
taneous firing.” In a subsequent test made a few days 
later, all four guns in both turrets were discharged 
simultaneously in broadside, without any harmful re- 
sults to the structure of turrets or ship, or undesirable 
effects upon the stability. 
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A $20,000 Prize for a War Automobile. 


The Emperor William, of Germany, who it is well 
known takes a keen interest in the latest inventions 
and improvements which are applicable to military 
operations, has been studying the question of applying 
the automobile in military service, and evidently con- 
siders that it will be of great value, as he has decided to 
award a prize of $20,000 for the vehicle best adapted to 
the purpuse. A number of experiments have been re- 
cently made in this direction, and it is after consider- 
ing the favorable results of the these tests that the de- 
cision to award the prize was taken. 
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Automobile News. 

The Automobile Club, of America, will have a race 
on April 14, rain or shine, for a cup presented by M. 
Léonee Blanchet, of the Autombile Club of France. 
The race is to be of fifty miles over a course which has 
not been decided upon. There must be at least two 
people in each carriage, and the carriage itself ust be 
driven by a member of the club ; tricycles are barred. 
A diploma will be given to the first three drivers to 
finish. 


It is said that an Alsatian company will purchase 
ground to the extent of $10,000 at Sablon, near Metz, 
for the purpose of establishing a bicycle and automo- 
bile factory. The company will besides furnish light 
and power to the communes of Montegny and Sablon. 
A large willing company of Metz have recently pro- 
cured from Paris ap automobile for heavy traction, 
known as the “train Scotte,” operated by steam. It 
is similar in design to the type adopted by the Freneb 
army far the artillery and engineering service, and has 
the boilerand engine wounted in front, with a space 
in the rear to carry merchandise. It is built to give 27 
horse power and carries normally 10 to 12 tons of freight 
at a speed of 6to7 kilometers per hour. It appears that 
a new order for four of these automobiles is to be 
placed by the Metz company. 


A new company has been formed at Bordeaux, called 
the Bordeaux Automobile Transportation Company, 
which will carry freight over a part of its route upon 
heavy automobiles of special construction. This com- 
pany has been formed in connection with the Auto- 
mobile Courier and Transportation Company. Its 
principal object is to transport, between Bordeaux and 
Mazamet, the sheep’s hides brought to that port from 
Awerica and Australia, and on the return trip to 
bring the wool and leather produced at the latter 
point to Bordeaux, from which it is shipped to Antwerp 
and Liverpool. To carry out the system proposed by 
the company, the hides will be unloaded from the 
transatlantic steamers into freight boats, which will 
pass up the Garonne to the lateral canal and the Canal 
du Midi to the Point Rogue. From there they will be 
transferred to the automobile wagons, which will 
travel over the national route to Mazamet, thus deliv- 
ering the hides directly to the merchants of that dis- 
trict. The route passed over by the automobiles will 
be about 41 kilometers. The cowpany estimate that 
four or five automobiles will be sufficient, on a basis of 
12,000 tons annually. 


The question of the use of automobiles in the French 
army is now occupying considerable attention. In 
connection with this subject, an interesting address 
was recently delivered at Lyons, by Lieut. Humbert, 
of the 121st Infantry, in which, after passing in review 
the different systems, electric, petroleum, ete., he 
showed the advantages and disadvantages of each type 
for military use and indicated what should be the 
qualities of a vehicle designed for this service. He 
shows, that the automobile will render a very impor- 
tant service in the colonies, in providing for the rapid 
supply of wilitary posts and detachments, and de- 
scribes the system of military automobiles which the 
government has recently put in action in Senegal. A 
similar system is now in consideration for Madagascar, 
which will cover the route between the port of Tama- 
tave and Tananarive. On account of the difficalties of 
the route, the railroad which is to connect the coast 
with the interior has not yet been finished, and the 
automobile system will render great service in the con- 
struction of the road and besides will establish direct 
and rapid communication between Tananarive and the 
coast for the transportation of voyagers as well as for 
the postal service. 


Mr. John Seott Montagu has recently given an inter- 
esting address before the Automobile Club, of Great 
Britain and Ireland, in which he brings out the condi- 
tion of automobile affairs in England. He comes to 
the conclusion that although the automobile is greatly 
appreciated by the publie, the slowness with which it is 
adopted is due in part to the flagrant violation of the 
rales by many of the owners, and besides, to the in- 
ferior quality of the machines now made in England. 
He considers that the constructors should study the 
question more carefully with regard to the needs of 
actual service, and should design motors which are 
more powerful and at the same time cheaper. In re- 
gard to the question of legislation he thinks that the 
House of Commons regards the automobile with a 
more favorable eye than it did a year ago, and that if 
the persons interested do not press the matter with un- 
due haste, there is no doubt that legislation will be 
secured which will be advantageous and will favor the 
development of the sport and the industry. In this 
connection it will be interesting to remark that the 
Prince of Wales has recently ordered a phaeton of the 
Daimler type, petroleum system, of about six horse 
power. This will no doubt start a favorable movement 
among the clubmen and amateurs of sport in London 
and other cities, similar to that which has made sach 
rapid progress in similar circles in Paris and elsewhere 
on the Continent,, 
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Science Notes. 

The American water hyacinth which is not infre- 
ently an obstruction to navigation, in southern 
ers has been successfully killed on the Melpomene 
inal, New Orleans, by a chemical spray. 

There are now employed on the relief works of the 
twine districts of India 4,810,000 persons, and the dis- 
oss caused by the famine is increasing in extent and 
verity and the prices of food are very high. 


Some old quarries of Oriental alabaster have recently 
en diseovered in the neighborhood of Monte Amiata, 
ar Siena. It now seems very probable that the 
.autifal ecolamns of that material in the interior of 
e Cathedral of Siena came from those quarries. The 
iarries are about to be worked. 


The limiting percentages of acetylene and other gases 
in air which are explosible are as follows: Acetylene, 
3 to 82; hydrogen 5 to 72; carbon monoxide 13 to 75; 
ethylene, 4 to 22; and methane, 5 to 13. This gives 
acetylene a wider range of explosive proportions than 
any of the other gases mentioned, 


Prof. Henry 8. Pritchett, superintendent of the 
Coastjand Geodetic Survey, has resigned his place to 
iccept the presidency of the Massachusetts Institute 
of Technology of Boston. He was the youngest super- 
intendent that the Coast Survey has ever had, and he 
has been one of the most capable. 

Several New South Wales lepers have been treated 
by a leprosy serum method devised by Dr. Juan de 
Dios Carrasquilla, of Bogota, and said by him to have 
been successful in a hundred cases. The Australian 
doctors, however, have been unable to detect any im- 
provement, and the disease is still making progress. 


Dr. William P. Wilson, Director of the Philadelphia 
Commercial Museum, and William Harper, Chief of the 
Bureau of Information of the same institution, have 
gone to San Francisco to assist the promoters of the 
Pacific Commercial Museum. A museum on the Pacific 
coast can do a great deal of goud for the commerce of 
the country. It will, undoubtedly, divert much of the 
trade of Australia and the Orient on the Pacifie coast. 


Two French chemists have discovered a process by 
which rabber may be obtained from the Landolfia vine 
which grows wild, and luxuriantly in all parts of 
Africa. The process of tapping the Landolfia is iim- 
practicable, as the flow of rubber hardens too quickly. 
By the process of MM. Arnaud and Verneuil the vine 
is crushed in hot water, by which means all the rub- 
ber which it contains is extracted. 

The Ways and Means Committee of the City of New 
York has recommended that $60,000 be appropriated 
to enable the State to acquire the James Hall scien- 
tifie collection and library. It represents the accumu- 
lations made by the late Prof. James Hall during his 
entire active life in science and covers a period of 
seventy years. The paleontological collection is one 
of the most remarkable in the world. 

George Peabody gave between the years 1862 and 
1873 the sum of $2,500,000 for the building of model 
tenements for the Loudon workmen. They have 
added to the fund since that time from rents and 
interest $3,956,000, making the total $6,456,000. The 
number of rooms provided for workmen is 11,367 which 
are divided into 5,121 dwellings, which are occupied 
by 19,157 persons. The average rent of each dwelling 
last year was $1.21 a week, and of each room 30 cents. 


Secretary Gage has asked the House of Representa- 
tives to appropriate $200,000 additional to the fund to 
prevent the introduction aud spread of epidemic dis- 
eases. The Surgeon-General of the Marine Hospital 
Service reports that on account of the continued and 
increasing danger from plague, medical officers have 
also been stationed at the fruit ports of Central and 
South America to guard against yellow fever. The 
Consulates at Yokohoma, Kobe and Hong Kong also 
have medical officers. Three hundred thousand dollars 
was previously appropriated and this sum is almost 
entirely exhausted. 


Mr. W. Stratonoff, of the Observatory of Tachkent, 
has been engaged for some time in trying to determine 
the magnitude of the star which is to be found in the 
center of the annular nebula of the Lyre. In the period 
of four years, from September 5, 1895, to September 15, 
1899, he bas taken a number of photographs of this 
rewarkable star, by using a good telescope having 0°83 
meters opening of objective, with exposures varying 
from 30 to 9 minutes. By comparing its brilliancy 
with that of thirty of the neighboring stars whose wag- 
uitude is known, this astronomer has found several 
values whieh range from magnitude 95 to 131. The 
result obtained with a series of very long exposures was 
doubtful, but on the other hand, those obtained with 
exposures Varying from 22 to 83 minutes have given a 
magnitude equal to 116. An exposure of ten hours gave 
10°4,and one of twenty hours, 136, Mr. Stratonoff 
considers that this star is the result of a condensation 
of a part of the nebula; and finds that a long exposure 
diminishes the contrast which exists between the cen- 
tral condensed part and the exterior and less luminous 
inatter. 
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Engineering Notes, 

The railroads of East and West Java, says The 
Engineer, have recently been united, so that one can 
now travel from one end of the island to the other in 
two days. 


A new invention provides for an arrangement by 
which turning on a faucet anywhere in the house 
starts the gas burning under a coil of pipe, thus pro- 
viding hot water at any hour. 

Dr. Michaelis, an Austrian authority on cements, con- 
siders that a mixture of Portland cewent volcanic tufa 
and granulated blast furnace slag is better than Port- 
land cement alone where structures are to be exposed 
to sait water. 

A special mortar has been used in the German techni- 
cal schools for powdering certain chemicals which must 
be handled with care. The mortar is provided with 
a flanged edge, and a skin of rubber is fitted over it. 
The rubber is not tightly drawn, and there is an open- 
ing in the center through which the pestle passes. 
The rubber skin keeps off poisonous vapors and in- 
jurious dust, and facilitates the pounding of hard 
brittle materials such as caustic alkalies. 


In the Reichstag on March 20, in a debate on the 
management of State railroads, the Prussian govern- 
ment was taken severely to task on the subject of the 
antiquated system of couplings now in use in Prussia, 
a system which has occasioned many accidents. The 
Prussian Minister of Railways, replying to criticisins, 
stated that the government had heard of the satis- 
factory experiments on the Bavarian railroads with the 
Awerican automatic coupler and would agree to under- 
take similar experiments during the coming summer. 


The Swedish match industry has increased during 
the last year, in spite of European and Japanese com- 
petition. The original Swedish safety match is re- 
garded as safer and cheaper than those manufactured 
elsewhere. The Swedish industry, however, will soon 
suffer from the want of wood. The injadicious cut- 
ting down of trees has produced the usual effect, 
and the destruction of slow-growing trees has not been 
accompanied by reafforesting, and has all but exhausted 
the stock of trees, so that the wood has now to be very 
largely imported from Russia and Finland. In 1898, 
975,000 eubie feet of this wood came from St. Peters- 
burg, Riga and Libau. Russia has now begun to 
manufacture safety matches herself, and export duties 
have been pat on the timber. 

The Cricket Ground at Sydney, Australia, has been 
lighted with acetylene gas and it has been very success- 
ful. Three thousand lights are in use. Suspended over 
the racing track are 163 shades, under which are a 
number of burners, the shade, of course, keeping off 
the wind and rain. Shades are attached to light angle 
iron supports 15 feet from the track and 16 feet apart. 
The pipes are 8 miles in length, and run from the out- 
side right over the track to the inside and have to 
be suspended by very thin supports in order that the 
publie’s view will not be interfered witb. The lights are 
practically steady, and gas is furnished by three bat- 
teries of generators. It is found that the light has no 
straining effect upon the eyes of the spectators, and in 
addition the colors sported by the contestants present 
their natural hue. 

The effects of the great dynamite explosions at Avig- 
liana, near Turin, on January 16, have recently been 
dexeribed by Dr. M. Baratta, says The Engineer. 
About 400 kilos of uitro-glycerine and 12,000 kilos of 
dynamite and gun-cotton were blown up. The first 
and stronger explosion, thoug! it lasted little more 
than a second, presented three maxima of intensity, 
due probably to the successive explosions of magazines 
a hundred meters from that in which the nitro gly- 
cerine was stored. Owing to the situation of the 
manufactory, the zone of greatest damage was very 
small; that in which windows were almost totally de- 
stroyed extended to a distance of 5!¢ kiloms. ; doors 
and windows were made to rattle as far as Crescentino, 
60 kiloms. distant ; and the sound of the explosion was 
heard at Pavia, 140 kiloms.; Varzi, 145 kiloms. ; and 
Lugano, 160 kilometers. 

A Cleveland engineer has invented a machine for the 
automatic manufacture of steel balls. The machine 
automatically forms and polishes steel balls, which are 
entirely spherical, at the rate of 65,000 a day. Cubical 
pieces of hot steel, each of which is to be made into a 
ball, are fed into the top of the machine, one at a time. 
The principal parts of the machine are a cone of steel 
2 or 3 feet high, and a cover of steel which fits over it. 
In the face of the cone is a groove that winds around 
it from the top to the bottom, growing smaller as it 
nears the bottom. There is another groove on the 
inner surface of the cover that matches that in the 
cone. The cone is kept whirling all the time, and when 
a piece of steel is put in at the top, it is worked 
downward through the spiral groove, which rolls it on 
all sides and in all directions, and drops it out of the 
bottom of the machine, a perfect sphere of steel. The 
fibers of the steel are not cut, but instead, are packed 
together even more tightly than when cut from the 
rod. 
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Electrical Notes. 

The new motor fire engine of the Paris Municipality 
is doing excellent work. It rendered valuable assist 
ance at the Trianon theater fire, and at the St. Ouen 
spirit warehouse $fire. The engine carries six nen, 
and travels at the rate of thirteen miles an honr. 

Viennese telephone girls are required to change their 
clothing and wear a uniform when on duty in order 
that the dust which they bring in with them will not 
interfere with the instruments. The costume is a dark 
skirt and waist with sleeves, striped black and yellow, 
the national colors. 

The hardened end of a steel bit or chisel broke off in 
a bore hole at a depth of 990 feet in a place in Ger 
many, and this obstruction prevented further boring 
of the hole because all the diamonds wore away. The 
following plan was hit upon to remove it. A soft 
steel bar, 5 feet in length and 2°7 inches in diameter, 
was covered by a single winding of India rubber tape, 
and magnetized by the current of a small dynamo 
driven by a portable engine employed for the work of 
boring. The steel bar was let down magnetized into 
the hole and when it reached the bottom the current 
was switched through the conductor enclosed in the 
rope for letting down and drawing up. On the first 
day that this method was employed the piece of steel 
was drawn up to the surface, so that the boring could 
be resumed. 

The committee in charge of that section of the Paris 
Exposition relating to sports and physical exercises has 
under its jurisdiction the boat races which will take 
place on the Seine. These include a number of inter 
esting events, one of which is a series of races between 
mechanically propelled boats of all kinds, such as 
steam, electricity, compressed air, petroleum, ete. Two 
races have been set apart for this class ; these will take 
place near Paris on June 23 and 24. The boats are di 
vided into four sections according to their length, this 
ranging from 6 to 15 meters or over. In each sec- 

tion, the boats, even though possessing different types 
of motors, will run together, but a prize will be award- 
ed to the winning boat of each class, steam, electricity, 
ete. On the first day a distance of 50 kilometers will 
be covered, and the prizes will range frow 1,000 to 2,500 
frances. The distance for the second day has been fixed 
at 15 kilometers, with prizes from 300 to 600 franes; the 
prizes will take the form of objects of art, medals, 
etc. The rules to be observed as those of the Helice 
Club of France, and engagements should be sent be 
fore June 15, to the president of the club, the Count 
de Faramond, 14 Rue Vaneau, Paris. 

In some fluorescent screens used for Roentgen ray 
work, notably those made .of Sidot’s zine sulphide, a 
certain time effect is observed at each operation. The 
bones of the hand are not visible at once on the screen. 
They gradually separate out from the flesh. This 
effect is only partially due to a change in the radiation 
impinging upon the screen. We know that a * hard” 
tube gives more decided radiographs, and the effect 
might be attributed to the hardening of the tubes 
while in action. But, on the other hand, a gradual 
and distinet brightening of the screen is observed, 
which is quite independent of any change in the radia- 
tion and is unaccompanied by any change of color or 
of chemical constitution that could be discovered by 
any means at present available. J. Precht has studied 
the time effect both in sulphide and in platino-cyanide 
screens. He finds that the time required for a good 
development of the radioscopie picture is on the whole 
shortest at the highest discharge potentials. It varies 
from a few seconds toa minute. The most obvious ex- 
planation lies in an allotropic modification of the sub- 
stance of the screen, as postulated by Becquerel for 
radium rays. But the author puts forward an emission 
hypothesis of Roentgen rays.—J. Precht, Ann der 
Physik, No. 2, 1000. 

The London Electrician says that one of the most 
extraordinary maguetie anowalies is presented by the 
province of Kursk, in Russia. At the invitation of the 
Imperial Russian Geographical Society, the Freneh 
Minister of Public Instruction sent Prof. Moureaux to 
make a magnetic survey of that region. Taking the 
town of Kursk as a base, Prof. Moureanx made excur- 
sions to 109 different stations in the province. The 
plateau between the Plota and Solotinks Rivers ex- 
tends over an area of about 2square miles. In this re- 
stricted area the declination was found to vary fromm 
84° E. to 96° W., and the inclination from 48° to 79 
values which correspond respectively to the norma! 
inclinations in Moroeco and Spitzbergen. But the 
most rewarkable abnormality is to be found in the 
intensity, which yielded horizontal components vary 
ing from 0°50 to 0°59, and vertical components exceed 
ing 0°97. The observations have since been continued 
by Prof. Leyst, of Moseow, who found a point near 
Kotehetowka where the dipping needle points verti- 
cally. There is nothing observable in the surface condi- 
tions of this region to explain its magnetic character- 
istics. It is a rolling country, covered with a very fer- 
tile black soil reposing upon cretaceous rock. No iron 
has been found down to depths of 600 feet below the 
surface. 
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THE WATER TRANSPORTATION OF GRAIN. 


BY WALDON FAWCETT 


The grain trade of the Uaited States, or rather that 
which is embraced in the transportation of 


phase of it 
the grain from the barvest 
Northwest to 


felds of the let 


the seaboard, is in what 
might be termed a transi 
tory stage Some radical 
new methods, designed to 
effect a saving in cost as 
well as economy of time, 
are just being introdneed, 
and affairs have not as yet 
wholly adjusted them 
selves to the new in 
fluences 

In the first rice, there 


has been a sudden develop 
the past year 
or two of new ports of ex 
port. Formerly New York 
had the lion’s share of the 
with 


ment within 


business cornected 
the reshipment of grain de 
for E 


sumption, but of late other 


signed iropean con 


ports, notably Newport 
News, Va., and Galveston 
Tex., have entered the 


field as most aggressive 
competitors, and the open 
ing of the Chieago drain 
age canal and the advocacy 
of a system of waterways 
to connect the Great Lakes 
with the Gulf of Mexico 

has served to revive the old project for a 
line of steel barges for the transportation 
via the Missis 


Sscaie 


on a large 


the 


of grain 
Second in im 
of an Ameri 
can and Canadian syndicate headed by 
We we Buffalo, for the con 
struction of great elevators at Montrea 
tfor the ex 
route 


sippl to sea board 


portance comnes the project 
Conners, of 


and the provision of an outle 


port grain via the St. Lawrence 


This plan has the advantage that will 
that 


but 


accrue from the facet the grain will 


have to be rehandled onee, for, by 
using the enlarged Canadian canals just 
couipieted, grain-carrying vessels way be 
operated from the elevators at ports on 
Lake Superior clear through to Montreal 

Finaliy we have the appearance of the 
railroads as more active competitors than 


ever before of the grain-carrying vessels 
from the 


Buffalo, 


elevator centers in 


of the Great Lakes. Partially 
fact that Duluth, Chieago, and 
of the 


three « greatest 


the country, are situated on the Great 
Lakes, and partially from the low carry- 
ing charges secured, from two-thirds to 
three-fourths of all the 
grain shipped to the 
Atlantic seaboard from 
the Northwest was 
transported, previous to 
last year, by the water 
route. It became ap 
parent from the outset 
of the 1899, 


however, that the rail- 


season of 


roads intended to make 
a fight for this business 
impelled in pari, possi 
fact that 
there was a prospect of 


bly, by the 
the ad »ption of higher 
the 
thev 
may be im 


freight tariffs on 


lakes. How well 
suceeeded 
s stated 
of Chi 


cago there was an 


agined when it 
that in the case 
aADSU 
late revereal of the con 
ditions the 
lake boats handled 65 


per eeu of the 


whereby 


grain 
trade 

From estimates based 
latest statistics 
that the 


grain on 


on the 
it is figured 
movement of 
Lakes 


year amounts, if 


each 
flour 
be included as wheat, to 
fully 350,000,000 bushels 
To 
the 


the Great 


idea of 
thi- 
aggregate is rather diffi 
ealt, but it may be 
stated that fully 50,000 


convey in 


magnitude of 
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ears or 1,250 ordinary sized trains would be required to 
transport such a bulk of freight. 
about 125,000,000 bushels comes from the American and 
Canadian ports on Lake Superior and fully 160,000,000 
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bushels may be apportioned as Chicago’s share. Mil- 
waukee ships annually by water some 30,000,000 bushels 
of grain, and the otber ports handle smaller fractions 
of the whole. The grain in its journey eastward fol- 

lows, for the main part, 
- ; the principal arteries of 
traffic. More than three- 
fourths of all the flour and 
grain which comes down 
the lakes by boat each 
year is consigned to Buf- 
falo, where there are eleva- 
tors with an aggregate 
storage capacity of 20.000,- 
000 bushels and where the 
daily receipts of grain 
will amount at times to 
fully 2,000,000 bushels. At 
Buffalo the grain is trans- 
ferred to Erie canal boafs 
or to the railroad trains 
which carry it to the ports 
on the Atlantie seaboard. 
Mueb of the grain which 
does not come to Buffalo 
takes the Canadian route 


Of the total given, 








by way of the Welland 
Canal and St. Lawrence 
River. It is this traffic 


which the new American 
syndicate, above wen- 
tioned, seeks to develop 
and enlarge. Finally, a 
very small proportion of 
the business goes through 
ports on Lake Erie, which 
have elevator and ware- 
house facilities for transferring the grain 
to railways. The charge for carrying the 
grain has differed considerably at different 
times. The year following the Civil War 
the average rate paid for all the wheat 
whieh was moved by boat from Chicago 
to Buffalo was over 12 cents per bushel. 
Then it dropped, until, during the six 
vears ending with 1898, the average never 
once reached 2 cents per bushel. In ad- 
dition to this there are charges in con- 
nection with the “ trimming” of the ves- 
sel, the tallying of weights, and the 
shoveling of the grain in the hold of the 
vessel to bring it to the elevator spouts 
when unloading, which amount, under 
present conditions, to about $4 per one 
thousand bushels. The proportions of 
the different kinds of grain may, perhaps, 
be best indicated by the receipts at Buf- 
falo. In years when the total amount of 
grain brought to Buffalo reaches 275,000,- 
000 bushels, the apportionment wili be ap- 
proximately as follows : 83,000,000 bushels 
of wheat; 67,000,000 bushels of corn ; 
45,000,000 bushels of oats ; 11,000,000 bush- 
els of barley ; with the 
remainder distributed 
almost equally between 
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rye and flaxseed. 
Perhaps the best idea 
of the important place 
which the grain trade 
holds in the commerce 
of the great inland seas 
may be obtained from 
the reports of the Sault 
Ste. Marie Canal, 
through which there 
passes in the eight 
months of navigation 
each year two or three 
times as much freight 
as passes through the 
Suez Canal in the full 
the Sault 
Canal is in the river 
connecting Lakes Su- 
perior and Huron, only 
a portion of the grain, 
that from Lake 8Su- 
perior ports, passes 
through it, and the 
shipments of the com- 
modity from Chicago 
are not represented. 
During the year 1899 
there passed through 
the canal upward of 
90,000,000 bushels of 
grain. This was valued 
at $61,000,000, or more 
than any other com- 
modity. The shipments 
of iron ore and general 
merchandise were the 





vear. As 
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closest competitors, each being valued in the aggregate 
at $52,000,000. If flour be included with the grain, the 
total valuation would be brought up to $85,000,000. 
For purposes of comparison it may be noted that the 

‘tal value of all freight passing through the canal 
ijuring the year was $281,000,000.. Some of the steel 
steamers engaged in carrying grain on the Great Lakes 
have made remarkable rec- 
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fireproof as possible. The entire plant when com- 
pleted will have cost fully $700,000. The Canadian 
ports, such as Owen Sound and Fort William, which 
constitate the gateway for the immense grain fields of 
the Canadian northwest, which hold such unlimited 
possibilities for the future, have also shown a warvel- 
ous development during the past few years. At Owen 
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thousand bushels as his net profit, that have caused the 
serious labor disturbances at Buffalo within the past 
year ortwo. When it is remembered that the largest 
graip-carrying vessels on the lakes are loaded or un- 
loaded in the interval of a few hours, and that the cost 
of moving freight on the Great Lakes is only a fraction 
above a mill per ton per mile, whereas a cost of four 
mills per ton per wile is 
about the lowest reached 





rds. They are, many of 
bem, vessels of 400 or 500 
feet in length, in some in- 
tances towing another 
sel almost as large be- 
nd them, and it is not an 
frequent occurrence for 
1e of these huge freight- 

s to travel more than 
000 miles during a season 

f ordinary length. The 
steamer ** Malietoa,” which 
is owned by the Minnesota 
Steamship Company, of 
Cleveland, enjoys the dis- 
tinction of having carried 
the largest cargo of grain 
in the history of lake com- 
weree. Some months ago 
she moved from Duluth to 
Buffalo 195,000 bushels of 
flaxseed and 70,000 bushels 
of wheat, the whole being 
equal to 7,500 net tons. 
The steamer ‘“ Superior 
City ” carried 266,000 bush- 
els of corn, equivalent to 
7,460 tons, and third place 
must be accorded to the 
steamer ‘*‘ Andrew Carne- 
gie,” the 5,300-ton cargo of 
which consisted of 332,000 bushels of oats. If any evi- 
dence were lacking of the confidence of the men in the 
grain trade that its development has only just com- 
menced, it might be found in the immense sums of money 
being invested in the construction of new elevators, par- 
ticularly at Chicago and upper lake ports. Really mag- 
nificent structures many of them will be, constructed 
of steel throughout, with a capacity of from one to two 
and a half willion bushels, operated by electricity, 
fitted with mew, improved machinery for scouring, 
cleaning, and drying the grain, and fully protected 
against fire by most elaborate systems. The largest 
elevators now under construction are building at the 
head of Lake Superior and at Chicago. The present 
elevator capacity at the latter city amounts to about 
65,000,000 bushels, and this will be somewhat increased 
by the new elevators, one of which will have facilities 
for unloading four hundred ears of grain every twenty- 
four hours. Undoubtedly the most interesting elevator 
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Sound there have been erected elevators capable of 
holding between one and two million bushels of grain. 
At Fort William the Canadian Pacific Railroad Com- 
pany has expended $2,000,000 in providing four large 
elevators which have an aggregate storage capacity of 
considerably more than 5,000,000 bushels and the 
largest of which is capable of shipping 40,000 bushels 
per hour. This elevator is unique. It is constructed 
with two dozen cylindrical steel storage tanks, each 60 
feet high and almost as broad, and which are not only 
absolutely fire and damp-proof, but are rendered im- 
pervious against rats, insects, ete. A distinctive fea- 
ture of the structure is found in the fact that the 
machinery for cleaning, separating, and Weighing the 
grain is in an entirely separate building. 

Possibly the most dramatic phase of the water trans- 
portation of grain is found ip the unloading of the 
grain at the elevators. The grain is conveyed from the 
hold of the lake steamer by means of an endless chain 
of buckets working in a 
spout or “leg,” which is 
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yet constructed will be the initial plant now under 
construction for the new American and Canadian syn- 
dicate at Montreal. The main stracture will have a 
capacity of 1,000,000 bushels, and the annexes will pro- 
vide storage for at least 2,000,000 bushels additional. 
Steel, concrete, and wood will be the materials used in 
the construction of the buiidings, which willbe as near 





lowered through a hatch. 
Inasmuch as the lake ves- 
sels have anywhere from 


on the railways, it will be 
appreciated that the wate: 
transportation of grain as 
conducted in the United 
States indeed constitutes 
one of the marvels of the 
commercial world. More- 
over, improved unloading 
machinery and larger ships 
and elevators are coming, 
so that it is hard to pre- 
dict the ultimate outcome, 
_——__o+-o-——_ 
HOUSES AND HOUSE DED- 
ICATION OF THE NAV- 
AHO6. 


BY COSMOS MINDELEFF. 








The study of the houses 
and house-life of the Ame- 
rican aborigines, inaugu 
rated by Lewis H, Morgan 
more than a quarter of a 
century ago, has pro- 
gressed to that point that 
America is no longer open 
to the reproach made by 
Ferguson in his “ Histor, 
of Architecture,” that t! 
only chapter in the great 
work wirich could not b 
written was that pertaining to the Western Hemi 
sphere. Since that day a large amount of work in the 
way of investigation has been done and much bas been 
written, but singularly enough attention has been 
largely confined to the Pueblo and Aztee architecture, 
while the more primitive, although not less interesting 
forms have been practically ignored, except by Morgan 
himself. No tribe of Indians offers a better oppor 
tunity to supply this deficiency than the Navaiios of 
New Mexico and Arizona, who, until quite recently, 
were but little affected by the march of civilization, and 
in.their houses retained almost unchanged the ideas 
and the customs of centuries ago. An exhaustive arti 
cle on the subject by the writer is now in press and 
will soon be issued by the Swithsonuian Institution. 

Rude and primitive asthe houses of the Navahos 
appear, or the hogans, as they themselves term them, 
every detail is dictated by rules rigidly adhered to, and 
the erection of one of them is a real ceremonial, almost 
always followed by an elaborate ritual of dedication. 
The omission of any part of the ceremony or of the 
ritual, or its performance out of its regular order, would 
be followed, it is believed, by the most disastrous con 
sequences. It is only with the passing of this belief ir 
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twelve to fifteen hatches, several of these legs may, of 
course, be operated simultaneously. Large gangs of 
men, assisted by steam shovels, must be employed to 
draw the grain to the mouths of the spouts, and it is 
the grievances of these men, who have objected to the 
plan of awarding the contract for unloading all the 
grain boats to one man, who retains several cents per 


the last decade or so that variations from the fixed 
type have crept in, but thousands of examples of the 
old form are stiil to be found on the Navaho Reserva- 
tion, and hundreds are built every year. 

The hogans are usually hiddei away so effectually 
that the traveler who is not familiar with the customs 
of the people might travel for days and not see more 























234 


than a dozen of them, and he might even get the im- 
pression that the country is practically uninhabited, 
yet the tribe numbers over 12,000 souls, and probably 
there was no time during the day when he was not 
under observation by several pairs of eyes. The site 
the Navaho prefers for his home is either some sheltered 
nook in a mesa or a southern slope on the edge of a 
Very seldom is a house built 
close to a spring or other water. It is probable that 
this custom of half-concealed habitations is a survival 
from the time when the Navahos lived by plunder and 
momentarily expected reprisals from their victims. 

When the site is selected the family moves to the 
place, taking ail their possessions with them, including 
flocks of sheep, and goats and herds of horses and 
cattle. The hosteen, as the head of the family is called, 
drives the ponies and cattle ; he carries his arms, for 
the coyotes may be troublesome at night, two or three 
blankets, and a buckskin on his saddle, but nothing 
more. After bim comes a flock of sheep and goats, 
bleating and nibbling at the bushes and grass as they 
slowly trot along, urged by the dust-begrimed squaw 
and her children. 

The selection of a site is by no means a simple mat- 
ter, for, aside from convenience, a uumber of mwytho- 


grove of pifion or cedar. 


logic considerations enter into the problem. 

A site having been found, search is made for suit- 
able trees. Three of them must terminate in spread- 
ing forks, but the other two, which are intended for 
the door frame, are chosen for their straightness. The 
timbers are laid on the ground with their forked ends 
together, somewhat in the form of the letter T, ex- 
treme care being taken to have the butt of one log 
point exactly to the north, another to the south, and the 
third tothe west. The straight timbers are then laid 
down with the small the forks of the 
north and south timbers, and their butt ends pointing 


ends close to 


dne east. 

A house building is a semi-social ceremony, some- 
thing on the order of the “log-raising” in the early 
days in the West, and there is always an abundance of 
help for all the operations necessary. 

When the tsadi, or frame of five timbers, is completed 
the sides of the stracture are filled in with smaller poles 
and branches of trees, set as closely as possible on the 
ground, and laced and At the same 
time other workers construct the door frame, which, 
Two straight 


bound together. 


in appearance, is like a dormer window. 
poies, with forked tops, are driven into the ground at 
the base of and close inside of the doorway timbers, a 
eross stick is placed in the forks and another on the 
doorway timbers, at the same level. This provides the 
basis for a flat roof, the space between it and the apex 
of the hogan, on the sloping side, being left open for a 
emoke hole. The sides of the projecting doorway are 
filled in with upright sticks. 

The entire structure is next covered with cedar bark, 
and earth is then thrown on to a thickness of about 
six inches, making the hut perfectly wind and water 
proof. In the building all 
the proceedings are conducted on a definite, pre-deter- 
mined plan, and in the order sketched above. No 
such rigid rules are fellowed, however, in the construc- 
tion of summer ehbelters, usually haif-huts, put up on 
some eloping hillside overlooking fields under cultiva- 
tion. These temporary are generally con- 
structed on the * lean-to” principle, the roof being cov- 
ered with straw, corn-stalks, or other available ma- 
terial and finished with earth, or sometimes left un- 


This completes the house. 


sheiters 


finished. 

With the hogan completed by evening, everything is 
ready for the dedication. The wife sweeps out the 
house with a wisp of grass and makes a fire directly 
under the smoke-hole. She then goes to her bundles 
which are still outside and procures a quantity of white 
corn meal, which she pours into a saucer-shaped bowl 
and hands to the hosteen, or head of the family. Tak- 
ing it, he enters the hogan and rubs a handful of the 
dry teal on each of the five principal timbers that form 
the frame. Beginning at the south doorway timbers he 
does this successively at the west, north, east timbers, 
and the north doorway pole, putting the meal as high as 
be ean reach conveniently. While making these “ gifts,” 
as the proceeding is called, the man preserves a strict 
silence, but as, with a sweeping motion of his right 
hand from left to right, “as the sun travels,” he 
sprinkles the meal around the outer circumference of 
the floor, he says, in a low chanting tone: 


May it be delightful, my boase ; 
From my head, may it be delightful ; 
To my feet, may it be delightful : 
Where I lie, may it be delightful : 

All above me, may it be delightful ; 
All around me, may it be delightful. 


A similar is addressed to the fire, into 
which a little of the meal is flang, a handfal or two is 
tossed up through the simoke-hole, and two or three 
handfuls are sprinkled out of the doorway, with other 


invocation 


invocations. 

The woman also makes an offering to the fire by 
throwing meal upon it and repeats invocations resem 
bling those of the man. When a hogan is built fora 
woman who has no husband, or when the husband is 
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absent, the woman herself performs all the ceremonies. 
This ceremony is called the *‘ salutation to the house.” 

Occasionally on the same evening, but usually after 
an interval of two or three days, the ‘* house devotions ” 
take place. This ceremony is a more elaborate one, 
and all the friends of the family from far and near are 


invited. Although analogous to the Anglo-Saxon 
house-warming, the house devotions of the Navahos, 
while serving as an occasion for merry-making to the 
young people, have a very solemn significance to the 
elders. If it be not observed soon after the house is 
built, bad dreams will plague the dwellers therein, 
tuothache, dreaded for mystic reasons, will torture 
them, evil influences from the north will bring all kinds 
of bodily ill, the flocks will dwindle, ill luck will come, 
ghosts will haunt the place, and the house will become 
an evil thing, tabooed. 

For the house devotions arrangement is made with 
some Katalchi, or medicine man, to come and sing the 
house songs. For this service he always receives a fee, 
sometimes a few sheep or their value, perhaps three or 
four horses, according to the means of the house 
builder. The songs are sung by all the men present, 
the wedicine man merely leading and directing thew. 
Each one, and there are many of thew in the tribe, has 
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his own particular songs, differing in minor details 
from those of others, although of similar import, and 
after he has pitched the tune, he listens closely to hear 
whether the exact words are sung. This is a watter of 
great importance, as the omission of part of a song, or 
its incorrect rendering, would bring evil, it is believed, 
to the house and its occupants. ° 
The first song is addressed to the east and is as fol- 

lows : 

Far in the east, far below, there a house was made ; 

Delightful house. 

Ged of Dawn, there his house was made ; 

Delightful house 

The Dawn, there his house was made ; 

Delightful house. 

White corn, there his house was made ; 

Delightful house. 

Soft possessions, for them a house was made ; 

Delightful house. 

Water in plenty surrounding, for it a house was made ; 

Detightfn! house. 

Corn pollen, for it a house was made ; 

Delightful house. 

The Ancients make their presence delightful ; 

Delightful house. 


Immediately following this song, but in a much 
livelier measure, a benedictory chant is sung, which 
closely resembles the song of invocation. After an in- 
terval a song of similar import is sung to the west. 

These twosongs are repeated until each one has been 
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sung three times to each cardinal point, the benedic- 
tory chant occurring between each song. The songs 
must be addressed to each of the cardinal points, be- 
cause, under the Navaho system, different groups of 
deities are assigned to each of these points. 

These songs are known as the “Twelve House 
Songs,” although there are only two of them, each re- 
peated many times. After they are finished, many 
other songs are sung, to the benignant goddess of the 
west and to the complimentary goddess of the east, to 
the sun, the.dawn, and the twilight: to the light and 
to the darkness, to the six sacred mountains, and to 
many other members of a numerous theogony. Other 
song prayers are chanted directly to malign influences, 
beseeching them to remain far off; to evil in general, 
to coughs and lung evils, and to the sorcerers, praying 
them not to come near the dwelling. The singing is 
so timed that the last song is delivered just as the first 
gray streaks of dawn appear, and the visitors round up 
their horses and ride home. 

It frequently happens that, in spite of the ceremo- 
nies that have beeu performed, malign influences affect 
the new dwelling. The inmates suffer from sore eyes 
or toothache, or bad dreams trouble them, or ghosts 
are heard in the night. The house ceremony is then 
repeated. If, after this, the bad conditions still pre- 
vail, or bad omens are noted, recourse must be had toa 
very elaborate ceremony, the dance of the Yebichai. 
For this ceremony a separate structure must be 
erected, much more elaborate than the regular hogans. 
lc is a flat-roofed hut, called in the Navaho tongue 
inyadaskuni, literally ‘** under the flat.” The roof is 
nearly square, as well as flat, and the shape suggests a 
truncated pyramid, but as it is covered with earth 
heaped over the entire structure, it is externally lit- 
tle more than a shapeless mound. 

When the Yebichai ceremony is in progress, the hat 
is occupied by the medicine man and his assistants, 
and by the young men who assume the sacred masks 
and personate various deities in an elaborate series of 
nightly dances. In the mornings the medicine man 
sits under the western side of the hat and directs the 
young wen in the process of sand painting, the making 
of curious sand mosaics delineating wythologic subjects. 
No special reverence attaches to these structures, ex- 
cept when aceremony is in progress. They are not held 
to be the exclusive property of any particular person 
or persons, but are for the use of the neighborhood. 
When not otherwise oceupied, the inyadaskuni may be 
used as a traveler’s house, or for any other purpose. In- 
deed, the women often erect their vertical blanket looms 
there and use the place as a work roow, but it is rarely 
used as a dwelling in winter, as it would have to be 
vacated whenever needed for the Yebichai. 


++ 
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Congresses at Paris. 

Among the numerous congresses which are to be 
held this year in Paris in connection with the Exposi- 
tion, the following list includes the principal subjects 
and dates, and will, no doubt, be found convenient for 
reference : 


June 8-12. Congress of Stock Companies. 
18-33. Mines and Meta!lurgy. 
25-30. Accidents to Workmen and Insurance. 
25-30. Aeronautics, 

July 8-11. Commercial Travelers and Representatives. 

9-13. Automobiles. 

9-13. Strength of Materials; Methods of Testing. 
16-18. Steam Apparatus; Surveillance and Security. 
19-25. Applied Mechanics. 

23-28. Commerce and Industry. 
Z-2, Photography. 
23-28. Proprietary Rights, Trademarks, etc. 
23-31. Applied Chemistry. 
27-Aug.1. Electricity as Applied to Medicine; Radiography, etc. 
28-Ang. 3.: Navigation. 
Aug. 4. Architects. 
30-Aug. 4. Custom House Regalations, 
Aug. 6-11. Chemistry. 

6-11. Technical, Commercial, and Industrial Education. 

6-11. Mathematics, 

6-11. Physics. 

16-18. Bibliography. 
18-25. Electricity. 
Sept. 3- 5. Gas. 
20-29. Railroads. 
— —F + Om 





Success of the Pareels Post. 

The parcel post systems for conveying small packages 
between New York and Germany is very successful. 
The system has been in operation since October 1, 
1899, and it was tried as an experiment. According to 
the terms of agreement, it was to continue in force un- 
til terminated by mutual agreement, and can be an- 
nuled upon six months’ notice by either country. The 
parcels post system is in foree between the United 
States and eighteen countries, but the volume of mail 
exchanged is small, and the business with Germany is 
larger than all the others combiued. Packages are 
sometimes as long as 6 feet in length and girth com- 
bined, 11 pounds is the limit in weight. The Germans 
have been quick to appreciate the advantages of the 
system. The number of parcels post packages dis- 
patched and received from Germany, October. 1899 to 
June, 1900: Dispatched—pieces, 6,461 ; bags, 350; reg- 
istered bags, 484. Received—pieces, 10,320; bags, 465 ; 
registered pieces, 950 ; registered bags, 67. Total pieces 
handled, 16,781. 
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The Government Work for Good Roads. 

The work of the Office of Public Road Inquiries, 
under the direction of Gen. Roy Stone, has been 
marked during the past year by steady progress along 
its well-established lines. A great deal of work is ac- 
complished by correspondence and by the gathering 
and disseminating of important information relat- 
ing to various phases of the road subject. Many 
thousand copies of “good roads” literature have been 
distributed among farmers and other persons inter- 
ested, and important road conventions have been at- 
tended by representatives of the Office, and many 
State legislatures have asked for and received assist- 
ance in framing new road legislation. Examples of 
steel road tracks have been completed in a number of 
different localities, and these experimental seetions of 
steel road clearly dewonstrated their usefalness for the 
Western States and for other places which are but 
sparingly supplied with good stone and gravel. When 
steel becomes cheap once more, the manufacturers can 
take the matter up and make a series of special shapes. 
The object lessons furnished by sample roads have 
been extensive, arid sections have been built in several 
parts of the country. Asa result of the investigations, 
the Office considers that for local needs as well as for 
our material development and prosperity a well-rega- 
lated system of public roads through the whole coun- 
try is, day by day, becoming more necessary. While 
we have the most perfect railway system in the world, 
our public highways are and always have been inferior 
to those of any other country in the civilized old 
world. As our public roads are the veins and arteries 
of our agricultural, commercial, and social life, they 
are not yet receiving the consideration that their great 
importance deserves. Much has been done in the 
United States toward road building during the last 
few years, bat much more needs to be done. 


>-e-s. 


REPRODUCTION OF WORKING DRAWINGS, 

In the industries, there is a constant need of quite a 
large number of copies of drawings. In the building 
of an engine, for example, every piece is the object of 
a separate drawing that must be placed in the hands 
of the workmen who are to take part in its production. 
The original drawing would be quickly destroyed were 
it to pass in succession through the various shops, and 
it would be still worse with tracings, which it costs 
considerable to make. It has, therefore, become custom- 
ary to make hasty photographie reproductions called 
“blae prints.” For this photographic operation, 
neither camera nor objective is used. The drawing is 
traced, and the tracing serves as a negative. The 
printing is done in a frame through simple exposure to 
light, as in ordinary photo-copying. The paper used 
is sensitized with salts of iron, which are cheaper than 
those having silveras a base. The papers most widely 
used are those prepared with red prussiate of potash 
and ammoniacal citrate of iron. The solution is spread 
over the paper and allowed to dry in darkness. After 
exposure to sunlight under the negative, it suffices to 
wash the print with a large quantity of water in order 
to cause the drawing to appear in white lines upon a 
blue ground. The manipulation is, therefore, very 
simple, and so such paper is manufactured in large 
quantities for use in the industries. There are, more- 
over, varieties of which the composition is a little 
more complicated than that of the kind we have just 
mentioned, and which are more sensitive and require a 
shorter time of exposure. It will be readily understood, 
in fact, that in large manufacturing establishments 
rapidity of printing is a factor to be taken into con- 
sideration, and that, in winter, the want of sufficient 
light often causes much inconvenience, Besides, frames 
are always cumbersome and expensive, and become 
quickly deteriorated, since they are often handled with- 
out much care and are exposed to humidity as well as 
to the mid-day sun. In certain works, the electric 
light is used ; but the ordinary flat frames do not lend 
themselves well to this kind of printing. 

In the Panhard establishment, so celebrated for its 
automobile carriages, a very large number of blue 
prints is required, more than two hundred a day some- 
times being made for the use of the different shops. 
As these must be made whatever be the state of the 
atmosphere, the house uses the electric light exclu- 
sively, but along with it an interesting apparatus of 
English manufacture that permits of easily turning 
out daily the number of prints above mentioned. 

This apparatus consists of a cylinder, V, formed of 
two semi-cylindrical sheets of thick glass mounted in a 
metallic frame. The whole rests upon a base, G, pro- 
vided with wheels that roll upon a circular rail. The 
tracing of the drawing to be reproduced is applied 
against the exterior surface of the glass cylinder and 
over it is placed the sensitized paper. The whole is 
then surrounded with a cloth which is fastened tightly 
with buekles. In the interior of the cylinder, is sus- 
pended an electric lamp which serves as a weight for 
actuating a simple clockwork mechanism, B, fixed to 
the wall. After the card has been wound around the 
dram of the mechanism and the drawings have been 
pat in place, the pendulum is set in motion, and the 
lamp, Z, then gradually descends in the cylinder, thus 
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lighting the entire surface uniformly. The lamp is 
made to move more or less quickly, according to the 
degree of translucency of the tracing and the sensitive- 
ness of the photographie paper, by regulating the po- 
sition of the pendulum bob. It may also be made to 
travel up and down a second time if it is found that 
the impression is not sufficient. 

The lamp employed operates with 10 amperes, and 
120 volts. Two sheets of paper, 29°52 x 41°33 inches, are 
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printed at the same time, and forty prints can be made 
per hour. For the foregoing particulars and the illus- 
tration, we are indebted to La Nature. 
THE THREE-TOOTHED LAMPREY. 
BY HUGH M, SMITH. 

The fascinating pastime of photographing living 
animals is now receiving an unusual amount of atten- 
tion and is contributing not a little to a knowledge of 
their habits and peculiarities. A class which has great 
attractions, and at the same time presents special diffi- 
culties is the fishes, which have been made the sub- 
ject of recent photographic experiments in the United 
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LAMPREYS ASCENDING WILLAMETTE FALLS, OREGON. 


States and Europe. Most of the camera studies of 
fishes have necessarily been addressed to fish in aquaria, 
as the opportunity rarely presents itself for getting 
satisfactory views of fish in a wild state. How many 
really good photographs of fish in the native waters 
have been made ? 

Some years ago, while fishing for salmon at the Falls 
of the Willamette River, near Portland, Oregon, the 
writer was able to take an instantaneous view of a 
group of curious fish-like animals which were endeavor- 
ing to surmount the falls ; these were three-toothed 
lampreys, and the photograph is here reproduced. 





235 


The three-toothed lamprey (Entosphenus triden- 
tatus) which is called “eel” everywhere on the west 
coast, inhabits the waters of the Pacific States from 
the Aleutian Islands to Southern California, and is a 
large anadromous species, especially abundant in the 
basin of the Columbia River. It is not eaten, but is 
considered a good bait for sturgeon, and was at one 
time extensively ased for this purpose. ¢ 

The lawpreys in spring and summer ascend the 
Columbia in large bodies, and push their way to the 
head waters of many of the tributaries for the purpose 
of spawning, wany being then caught in saimona 
wheels. The furthest point to which they have been 
known to migrate is Lower Salmon Falls, Idaho, on 
the Snake River, 1,000 miles from the ocean. They 
are frequently seen at falls, dams, and other obstruc- 
tions, which they assiduously endeavor to sarmount, 
clinging to the rocks and so engrossed with their efforts 
that they are oblivious to the presence of man and 
way be picked off by hand. 

In June, 1894, the rocks in the particular part of the 
Willamette Falls where the salmon are wout to ascend 
were at times completely covered with large-size lam- 
preys. In places where the force of the water was 
least, they formed a slimy, wriggling mass several lay- 
ers deep, and ata short distance the rocks looked as 
though covered with a profuse growth of coarse sea- 
weed. A lamprey dislodged by the current or by an 
angling rod, or forced to give up its hold by exhaus- 
tion, would sometimes carry half a dozen others with 
it to the bottom of the falls. At the side of the cas- 
cade, where the rocky walls were quite steep, numbers 
of lampreys, to avoid the current, had drawn them- 
selves entirely out of the water or remained hanging 
from the rocks with only their tails in the water; some 
of these are shown in the engraving. In the turbid 
water beneath the falls hundreds could be seen trying 
to secure a position on the rocks, some being those 
which had been swept down in previous attempts and 
some fresh arrivals from salt water. This noteworthy 
run had been in progress for about a week. It seemed 
to the writer that only a very swall part of the run 
could ever surmount these falls, over which salmon 
must have been able to pass with the greatest diffi- 
culty. The bodies of many of the lampreys showed 

the effects of their trying ordeal; the posterior part of 
some of them was worn off fully one-fourth the body 
length by being whipped against the rocks while their 
heads rewained fixed ; and numbers were seen to lose 
their hold and float emaciated, covered with 
uleers and fungus, and apparently dead. During a 
number of hours, not more than two or three were 
seen to reach the crest of the falls and disappear over 
the edge. 

The upward progress of the lampreys was accomn- 
plished by fastening themselves to the rock by means 
of their suctorial mouth and gradually working their 
way upward by loosening their hold for an instant 
while propelled by a sudden springing movement of 
the body. In the face of such a torrent of water, their 
upward course was necessarily very slow, as their hold 
on the rocks could be relaxed for only the briefest 
period. 

Associated with the species are the names of a num- 
ber of persons prominent in the early exploration of 
the great Northwest. The first specimen known to 
science was obtained at the Falls of the Willamette 
about 1830, by Dr. Meredith Gairdner, an employee of 
the Hudson Bay Company at Fort Vancouver (Wash.), 
whose manuscript description of the species was pub- 
lished by Sir sohn Richardson in 1836. About 20 years 
later, Dr. Charles Girard, the ichthyologist of the great 
Pacific Railroad surveys, redeseribed the species from 
Astoria, naming it in honor of John Jacob Astor. 


away, 
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ee 
KECENTLY PATENTED INVENTIONS. 
Agricaltural Implements. 

CORN-HARVESTER. 
dere, Kans. The barvester ts made 
one or two rows, as may be desired, so that the 
the horse ceases to pull or the driver leaves his seat, the 
carried beneath a platform. 
in contact with any object 
The machine is thereby 








CONSECUTIVE-NUMBERING MACHINE. 
waLp G. Bartuson, Brooklyn, New York city. In 
numbering machines having movabie cipher-sections it 
was hitherto necessary when printing numbers in the 
cipher-scale for the presaman to set the cipher-section of 
all the nambering-wheels except the unite-wheel in a 
non-printing position by hand before starting the prees, 
as otherwise the numbering would start with “0001"" in- 
stead of 1. When printing the numbers in the reverse 
| scale the pressman had to move the cipher-sections sac- 


Howarp, Belvi- 
t» barvest corn in 


WILeon 
moment 


knives are automatically 
They 
which the harvester may strike 


cannot, therefore, come 


rendered safe while at rest, and the knives are at the | cogsively into a non-printing position. It was necessary 
suine time protected to stop the press for all these operations, With this im- 

SICKLE-BAR.—Wiusam H. and Otrver F. Brus-| provement, the character-numbers without the addition 
MAN, Mikbart, Ind, The sickle-bar is provided with in-| of superfiaous ciphers can be printed in both ascending 


and descending scales, without stopping the presse for 
making the ciphers disappear at the proper moment. 


and with a lever, one end of which 
presees against one ade of a knife in longitudinal 
direction of the bar. A spring extension held stationary 
allows the lever to yield upon expansion or contraction 
or wear of the knives. The securely held in 
place without the use of rivets, screws, or the hike. All 
leat motion due to expansion and contraction or wear of 


terlocking knives 
the 


Miscellaneous Inventions, 
FLY-TRAP.—Cuaries E. Varnem, Vinland, Kans. 
The invention provides a very ingenious construction 
| through which cows and other animals can pass and by 


knives are 





the knives or cutter-sections is taken up | which the flies on the cows are brushed off into traps 
CHECK-ROW ATTACHMENT FOR CORN-| which are arranged to be removed and replaced, The 
PLANTERS,.—Maetix B. Benwerr, Boyden, Iowa. | apparatus is portable or fixed. 


of being applied | 


This check-row attachment is capabie 
sted from the axle of the 


POCKET-KNIFE.—Marxk L. Hearn, Jasper, Colo, 


to any cor-planter, and is opers | The object of the invention is to provide a pocket-knife 


planter. Two markers are provided at each side of the | with means for securely locking the blades in open or 
machine, one of the markers being adapted to indicate | cjosed position. A bolt is mounted to slide longitadin- 
where the hills of corn are dropped, and the other to indi- ally in the knife-casing and adapted to engage the ful- 
cate whether the planter ie dropping in line with the | orum end of the blade and lock the blade either ia open | 
rows previously planted. Should the planter begin a/ or in closed position. An abutment for the bolt is 
deviation from the marks of the previoas round, the | mounted to move at an angle to the bolt and is adapted 
driver cin instar correct the deviation and bring the | to engage and to lock it against return movement. 
ee | RECEPTACLE OR CAN,—Josmru T. Mruta, Brook- | 
GRAIN -BINDER.—AtExanpen G. Mvclwrosn lyn, New York city. The can or receptacle is provided | 
Atalisea, lowa his Invention is a grain-binder Im | with cushions at its sides and bottom, so arranged that 


very ingeniously adapted the or 
shattle to the 


which the inventor } the receptacle can be subjected to hard usage without in- 


diary ind rotating By using cushioned frames or supports, ash-cane, 


reciproca it jary. 
work of tying the knot in the sheaf-band, The mechan-| and miik-cans can be handled as one piece with their 
ism is thrown out of gear by a modification of the Appel- frames 
by clutch, and the grain is advanced the table, where . . 
o- vel | : , : a , ' ae . wn dag ~ . — RAZOR GUARD.—Terence F. Cuntey, 6 Warren 
e gave a for ) & ewinging civider-arm ta . » . a ‘ ‘ 

. i a pesltd . ‘ il ' | St., New York city. The guard comprises a spring clamp- 
gavel is then advanced to position at the needle and |. 2 ; ; 
hott . the knot Here the knot ie tied ing-frame for removable connection with the razor- 
shuttle, cousti:uting otter ere the ot is tiec . 

_ ; ylade, on which frame a guard-bar ie mounted to slide. 
nd t heaf l. By a rearrar nent of —_ ome ¢ & we ar padhony 
an the shea expellet ear mwement of me- 

: A ecrew is mounted to turn in the frame and screw in 
chanical elements, previously known, the inventor has 


the guard-bar, to move the latter across the face of the 
blade. The device is simple and durable. The frame, 
and with it the guard-bar, can be readily placed in posi- 
| tion with the blade, or removed whenever it is desired to 


prodacing a comparatively simple and effec- 


succeeded it 


tive machine 


| 
Electrical Apparatus. | clean or sharpen the blade 
i 
ELECTRIC BELL.—Francts and Henry F.| NON-REFILLABLE BOTTLE. — James A. Hiees, 
Kem, Bronx, New York city. The object of this in- | Bearspring, Tenn. The inventor has endeavored to pro- 
vention is to provide a bell so constructed that the arma- | vide a bottle which cannot be refilled. A valve is in- 


from the elec and the | serted in a peculiar manner in the neck of the bottle so 

| that it cannot be removed. The valve is designed to 

prevent the refilling of a bottle, and yet, to permit the 
outflow of liquid. All parts are madc of glass. 


INVOICE-SHEET.—Cuartes Lourmuan, Brooklyn, 
New York city. An invoice-eheet is provided by this 
invention which, when used with a carbon-sheet or 


ture can be turned away tromagtuet 


contact-pin when it is desired to clean or adjust the 


spring-contact means are provided for holding 
the 
armature, 
stem to the armature 


VESSEL INDICATOR 


Simple 


dust-cap removably in over the magnet and 


as well as a method for attaching the hammer- 


piace 


—Arernurn L. McCormick, 


Port Haron, Mich, To provide a means for ascertaining | other duplicating medium, a tag and receipt can be 
at aby momeut the draft and level of a vessel daring | written and an envelop addressed at the same time. The 
loading or nnloading, is the purpose of the invention. | invoice-sheet is especially adapted for use in connection 
Upon a dram, spring actuated in one direction, a rope or | with a manifoiding-machine for which a patent has been 
other flexible connection is wound A commutating | applied by the inventor. 

wheel is connected with and moves with the dram. Two DISINFECTING DEVICE.—Lewis F. Loxemore, 
contact-springs bearing insulation on opposite sides | 7 owe], Mass. The invention is an improvement in that 


with the 


lirection of the movement, 


cotmmmutator-wheel a¢- | class of disinfecting bodies which are adapted to con- 
A retarding | tain a disinfectant and to emit it in the form of a vapor 
geared to A | and which are used to protect fowls from vermin. The 
by-step electric indicator is provided, | invention provides a simple device of this nature in the 
the electrical contacts | | form of a nest-egg. The device contains an absorbent 
into action by a float, | designed to bold the disinfectant. 
VEHICLE-SEAT.—Jamets Buens, Cincinnati, Ohio. 
Devices. | Improvements in the stracture of vehicle-bodies, includ- 
| ing the bodies of automobiles have been devised, the im- 
provements relating specifically to a new arrangement of 


make ulternate contact 
cording to the 
fly-fan i 


acting a\& 


the drum to reduce fluctuations 


dou dle Dp 


worked in opposite directions by 


alternately brought 


Mechanical 


CIGAR BUNCHING MACHINE.—Jamee H. Hoer- 


eter, Ashland, Ohio The machine belongs to that : > 

: : | seat devices, The arrangement is especially intended 
class 1b which Lhe Dbancnh ils manipolatk d by an apron or ‘ P > 
belt. which | neta’ eitha dat tabl that for use in connection with a ranning-gear devised by the 
pert, veh we connpected witha eliding tabie, 60 as . rn 
he table | sche tect eee - wall att dhene Gh | same inventor. Ratchet-plates are attached to the side 
t Die e mo, the welt serve oO rou or & ~ e} ; 4 
a a ; The ci nachine has a basch-disposit “ er | walls of the body, with which ratchet-plates studs at- 
yanen  Cigear-t Mine har a en-G wing roher, 


tached to a seat coact, in order to hold the seat in any 


On the roll, heads are mounted, , 
desired position. 


comprising a roll proper 


of which Flexible rods are extended 


ome heads 'e loose 

between and are urriedi by the heade The loose head SPECTACLE OR EYEGLASS MOUNTING.—My- 

ean be locked in one ) positions |non C. Tomas, Waverly, N.Y. This invention pro- 
VALVEGEAR FOR PNEUMATIC coTron-|‘“® reomnggertare cen in ee we ot 

FEEDERS Gasnce W. Wassame. Ween, Tee. mountings, whereby the lenses are securely beld in place 


in the frame, and a fine neat appearance is given to the 


The special object of this invention ie to provide means 

article 
for operating the air-blast, by which means the valve 
can be held is one position louger than in the other, thus CAP.—Samvuet M. BLUMENPFIELD, Manhattan, New 
adapting it to » battery of elevators formed in divisions | York city. The cap is designed for the vse of bicycle- 
operating alterna‘ In these divisions there are an- | Tiders and is arranged to permit a thorough circulation of 
equal pumbers of elevator sections, whence it follows | 4it to keep the head and forehead cool. While possess- 
that in one division the air-blast must be applied longer | 1» the desired stiffness to maintain its proper shape, it is | 


than in the other | 80 pliable that it readily conforms to the shape of the 


or ac 


“4 > weare t can be folded so as to be carried 
VENDING-MACHINE. — Gustavus F. Buown, | 2°24 of the wearer. Ita 
. . in the pocket. 
Manhattan. New York city. The invention provides a caat- 
metal merchandise receiving and dispensing device which | WAISTBAND Louis ZazeeLa, Brooklyn, New 
| York city. The buttonholes, in this waistband, when 


diepe nees the merchandiwe bya pulling drawing 


tion applied to a planger instead of by the usual push- | Cat, need not be worked at their edges as usual, because 
they are reinforced and protected by strips of a stouter 


ing acon The machine quik kiy responds to proper , : 
manipalation, is positive in ite action, and comprises material than that of the band, each reinforcing or pro- 
comparatively few parta, cach of which can be re- | tecting strip having a buttonhole cut therein which 
newed when broken or worn. A double cotn-chate is | registers with a battonhole in the band. The invention 
provided. each section of which has independent connec- | PTOY ides especially for the protection of battonholes in 
tion with adjoining dispensing mechanism what is known as “* pocketing * goods. 
WRENCH.--Painzas R. Coteman, Newark, N. J COMPOUND FOR COATING INCANDESCENT 
This wrench comprises pivotally.connected jaws and MANTLES. —Ausert 8S. Newsy, Chanute, Kans, The 
means whereby, through the medium of a elide, the jaws coating is composed of ether, alcohol, gun cotton, and 
un be quickly adinsted to and from each other by the glycerin. It possesses the advantage over coatings at 


| present in use of not distorting the mantle when dry- 


ive of one hand and locked in adjusted position | . 
ing, of strengthening the mantle by toughening the ash, 


FUR-CUTTING MACHINE.—Jounw Denpontaw, ii ing the liaht-aivi nie Gh oabaent 
and increasing the | -givirg po or cent, 
Brookiyn, New York city. This machine is particularly — own 5 
adapted for the wee of hatters. Connected with a cut- 
. y ; 1a ’ Designs. 
ting mechaniem ik & movable nap or hair support ar- 
-ranged on the feed «ide to carry the hair away from the| PULLEY-CASE.—Hewry A. Frost, Manhattan, 


New York city. The cheek-pieces are flat, with convex 
front faces, and are provided with interlocking members 
At the rear end the cheek- pieces are 


mechoniem. An operative connection is pro- 


cutting mechanism and the bair-sup- 


cutting 


vided between the 
at top and bottom. 


connected by a loop. 


in unisoo The machine 
ves all the hair intact, 


port, so that both will move 


not only cuts the far bat also preser 


#o that it will be available for the manufacture of feit and Nors.—Copies of any of these patents will be furn- 
the like, As the fur ie fed slowly, the hair is brushed | ished by Monn & Co. for ten centaeach. Please state 
back and the rapidly-reciprocating knives cut the fur | the name of the patentee, title of the invention, and date 





alternately without injuring the bair. of this paper. 
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Marine lron Works. Chicago. Catalogue free. 
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The best book for electricians and beginners in elec- 
tricity is “ Experimental Science,” by Geo. M. Hopkina. 
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and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 





uevies 























HINTS TU CORRESPONDENTS. 


Names and ee ay must accompany all iewers 
or no attention will be paid thereto. This is for ow 
information and not for publication. 

Weterences w former articles or answers should 
give aate of paper ana page or number of question. 

tmquiries not answered in reasonable time should 
oe repeated : Correspondents will bear in mind that 
some answers require not a little research, 
though we endeavor ‘o reply to ail either by letter 
or in this department. cach must take his tarn 

Wuyers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
personal rather general interest cannot be 
ex without remuneration. 

Sclentific American Supplements referred 
to may be had at the office. /rice 10 cents each. 

Books referred to promptly supplied on receipt of 


price. 
“imerals sent for examination should be distinctly 
marked or labeled. 





(7857) W. H. M. writes: 1 take the 
liverty to ask you if you can favor me with the receipt to 
make elastic mucilage cement, this comes in square 
sticks about 244 inches long. A. Fine pale glue 1 pound, 
dissolve over a water bath in sufficient water, add brown 
suger 44 pound, continue the heat until the mixture be- 
comes homogenous ; pour ona slab of slate or marble, 
and wien cold cut into squares. 


(7858) 8. D. P. asks if there is any ma- 
terial in hquid form, that remains liquid at atmospheric 
pressure and temperature. that is magnetic? A. We do | 
not know any such liquid as you describe. The only | 
magnetic substance in the tiquid form is liquid oxygen, 
The temperature of this is nearly 300° below zero. 


(7859) J. B. asks: 1. Will you please let 
me know the price of the Chemiker Kalender? A. We 
are not able to give you the price of this book. 2. Do 
you know of any book of tables in English giving re- 
cently discovered physical data and constants, such as 
boiling points, specific gravity of gases, thermo-chemical 
data, data pertaining to the liquefaction of gases, in fact 
a modern pocket book of chemical physics? Will you 
please send me your book catalogue? A. The Smith- 
sonian Physical Tables are the most complete of any 
in English upon the topics pertaining to gases, etc., 
for which you ask information. 3. A New York paper 
describes a combination process of Prof. Pictet and cer- 
tain New York inventors for separating the gases of the 
atmosphere. Will you please describe this combination 
process cleary in the Screnriric American? A. An 
article concerning the method of separating the gases of | 
the atmosphere, as devised by Pictet, was published in 
the Screntiric AMERICAN of March 81, 1900. 


(7860) O. M. 8. asks: What is the best’ 
ad easiest way to make an induction coil for six one 
quart celis bichromate battery and what is the best size 
and how much of insulated copper wire? A. You can 
run a very large coil with even four cells of bichromate 
battery, one giving an eight or ten inch spark. You will 
find in our Screntiric AMERICAN SUPPLEMENT, No. 
160, a description of a coil giving a spark of 114 inches, 
and in Supritement, No. 1124, a coil of 6 inch spark. 
Price of these papers, ten cents each, 
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INVENTIONS. 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 
APRIL 3, 1900, 
AND BACH BEARING THAT DATE. 


ess note at end of list about copies of these patents.) 





Abrading cylinder, J. R. Thomas. - 
Acid aud making same, naphthazarin sulfo, R. 


ohn. 646,795 
Acid, phenol ether of guinin carbonic, A. Weiler 646, o 
Adding machine, G. W. Chapin. ................... 
Adhesives, making, C. Brueder 4 


Adjustable table, Finnegan & Meiton.. 

Advertising device, Heiron _* T —.. 

Air box, oot cleaning fresh, Cody 

Air brake, Morgan... 

Air or A liquid gases, portable vessel or 
bottle for holding and capes Seas. bet hs 





u. 


PI ASY 
Alarm. See Burglar alarm. 
Alarm handle, C. ee A I once coc ntnnsebees 646,749 
Alloy of aluminum and magnesium. L. Mach . M642 
Ammunition, feed strip for fixed, Benet & Mer- 

cle 646,792 
Annunetator and spring jack. w.D. Gharky. aatinains 46,608, 
Annuneciator and spring jack, combined, E. E. 

Se icchschanch ideas dcedeendiiewcecccce cocdenedd 646. 
Apron, apparel, “W. M. Memminger................ 646,748 
Atomizer spray tube, H. M. Dunlap...............- 46491 
Auger, well, fahn....... . 6. 
Automobile steering gear, W. L. Crouch.......... 646,728 
Awning operating mechanism, W. Johnson....... 646 838 
Axle, lubricating, W. H. Hoell.. ..........<...c000e 646.5380 
Axle, vehicle, ‘7 Cunningham... ..........0sse0see 646,571 
Bag fastener, +4 I, ccccsnasecceseneveteses 646,602 
Bag bolder, J. v& Be Fe GBR... cccvccccccccesoees 646,762 


} 


shess metal vessqis, attaching wire, G. 


Bails to 
w. 





Bail Toy ball. 

Bath cabinet. A. C. Floyd 

ty eee. hot air or vapor, Lennon & 

Battery. “Bee Galvanic battery. Storage battery. 

Sattery — cellulose envelop for wena 
perr 






646,782 

Jearings, valves, etc., ‘material for, L. Kitsee.. - 846917 

sed bottom, poring, J. F. Gail -» 646,659 

Jed slat, ©. V. Liv 

sed spri * adjustable, Holder & Adney 
selt Shift ting mechanism, pneumatic, J. Wood- 

nti tht aia npencestectnaghsoveonscssacebelie ape poy 


‘efe 
attachment, C. H. Bemenderfer. 








brake, M. Fesler............scccss+- -- M6818 
brake, J. C. Hauger.......... - 46,481 
brake, e y & PYAR. ..02..0000 oe @ 
saddle, BN 6s cscccce . 646,919 
wheel, ‘c o a 646, 
carrying apparatus, mechanical, A. W. Thier- 
fades. 5 WR, Gi Bs PURSE veces ccccsnsscccccccs certs 646,819 
Bit. See Expansible bit. 
Biind and brace connector, L R. Gambell........ 646,423 
Bobbin hoider, T. J. Murdock................ssese0s 
Boiler. See Steam boiler. 
om brackets, making — metal, = L. 





A et eh ee 
Boiler tube rtable, W. . 
Book rest or ta 7 






grading, L. & L. 646,415 
Bottle, E. Glaeser. . 646.100 
Bottle cap, F. Recht 46, 
Bottle neck forming machine. A. J. Rance . 646,874 
Bottle neck forming tool, P. L “q 7 —~ ho , 646,848 
Bottle neck forming tool. H. , 851 


Lope 
tool for a wy PL 
BGs nbheviudeessirdllt adel cacncuteuhbines 
Bottle stopper, J. S. Alston.. .... 
Bottle washer, B. Vv. Nordberg 
»x. See Air box. Feed box. Miter box. Pack- 
ing box. Paper box. Wagon box. 
Brake. See Air brake. Bicycle brake. Car brake. 
caegenge brake. Vehicle brake. Wagon 
e. 


Brake actuating mechanism, Emery & Wishart... 646,814 
Brake shoe, J. P. Mcintyre. 646. 
Branch or lamp switch, E. Liebscher..... 

Building construction, T. O’Shea. 
Building construction for floors and ceilings, T. 


Bottle necks, etc., 











Bunsen burner, C. M. “‘Kemp.. Sc paannectsecssineenae 
Burglar alarm, A. 8. Gensler 
















Burner, See Bunsen burner. Gas or vapor 
burner. 
Burning seat dust, sppweins for, G. Hilliger (re- 

i an. iipiteentddtinine the ccncese soetcedsscesesonnes 11,816 
Button, » TE 646.884 
Button rat davies. Hi. A. Deiters... . 646.596 
Button drilling machine, 8. $: ey 4 - . 6,047 
Button fastening device, W. A. De Long, Jr...... 646,416 
Button, coparatss ie, D. J. Binelair............ . 46, 

Cc abinet, spool, W. H. Gentner.......... -. 64M 
Caddie bag, H. H, RE cn secanbeneese< . 646,369 
Cake pan, W. B. Mumford................. - 6S 
Calendar, M. O’Marrm...................+++ 646,457 
ee magazine, ich & Merrill...... 646,788 
an. Milk can. . 

Can cappin machine, C. W. Sleeper... 646 469 
Can filler, Taylor & Gudridge ttl eeinun antl miamedn 
Cama, die aoe a lock seams in key opening, 

Cie Sines tbncanecsshdbeegencesooctcese «ese 646,763 
© anning epparats. fruit or vegetable, A. Comp- 

Wiliinnc4se deinen ceeerarbanteousnsedhensenenseecncente 646,518 
Cancutet. registering ie Jenkins L. Veugta.. 646541 
Canceling machine, stamp, C. Walke A . 46,773 
Cane stripes and cleaner, J. "B. House. eeeseunta 646, 
Car brake, C. V. Rot . 46,008 
Car controller, cleat ric railway. cs Mew 646, 
Car scmesoting apparatus, electric — A 

i cttechnctdhdniidinbbishiomnsierenehenneesesess 646,768 
Car. aan, geet ht. i EE aE 640,044 
| Car, fre A, 4 -—  IGSRRETS Re 46444 
Car labe holder, railway, T. W. Geary............. 
Cars or vessels, ‘cooling and v 
ment for, G. A. & K. F 


1g 


| 


| Cushion. 





| 
| 
< 


c arbon brash, KE. Thomson... 











‘arbon ——_ Cc, ~~ whe 
Carbureter, W. H. Wood.. 
Card hoider. % pT ian tna ceenericonaiane 646,726, 
Carriage brake, McLoughlin & Schmidt........... 646,501 
Carriage driving gear, motor, R. E. Twyford...... 46,477 
cart. t Sih shavusubéece cnage hanedidegpeeegeseoos 646, 
See Packing case. 
c ash or article eushion. E. A | 646,525 
Cash register, E. F. Spauldin . 65m 
Cask sweetening appererns.. é Laapitt et al...... 646.438 
Caster, furniture, G. D. —~ Prabipbversecséenss . 646,570 
Oe ae 646, 
Cellulose, producti s totam of, E. Bronnert.... 646,799 
Se 5) e Seen 
Churn, K. W. 7S PO AO 
Chute, coal, J. W. Cocherell................ 





Cireuit closer, track, 8. L. Neely 
Cireuit ppotenive device, W. Db. Gharky 


Clamp. Pipe clamp. Spring clamp. 
ame T- _— habebeedeae cacteas- sectedunGaaadeens 


as 
Clothes line ‘bolder, Se 
Cc ‘oating applying apoueaes, Ww. L. Allen.. 

, Stop, J. BK 

Cock, stop and waste. 8. M. Le 





Cocks, means for automatically Spening or clos- 

ing gas, nag & McCall 

Coffee or tea T. Rossb bach. 

C ons colding ae shaping machine, turn do 
Zeid 

Comp. ‘ice Currycomb. 

Com . caliper, Young & Ryan 

Concrete mixer, H. =. 

Condiment bolder, M. L. Han 

C ee mouthpiece for ‘pnoumenia, H. A. 

dee 











Corset, a BD TIGRED. ccscscssepscoes capnee cocsscnes’ 64) 0B 
Couch, box Smallwood 46.470 646.471, 646,921 


See Hose or pipe coupling. Stovepipe 


t — 

coupling. bby, § ore 
( ‘oupling device, C a ae eo 646,813 
Crusher. See Rock pat, 

Cupolas, apparatus for injecting steam into, G. 

Be, Cine os ovbhandhed. btaabebteeotnacasconnt sapere 644, 
Curling or crimping iron heater, G. G. Travers.... 646.591 
Currycomb, C. F.tLafiin............ 646,845 
Curtain raiser, W. J. Snyder, Jr 646,582 





See Casb or article cushion. 
Cut off, cistern, G. 8. Stu 
Cutter. See Flue cutter. “Paper cutter. 
or clover cutter. 

Cycle driving gearing, J. H. Mantel 
Dark room, portable, Quatsoe & Beier 
Digger. See Potato digger. 

| Disinfecting apparatus, wi 


Pea vine 


| Display map or chart, E. ere 
Yisplay rack. jewelry, ©. L. Ls 
distilling troleum, J. A. Dubbs... 
oor check, S. Coombe............ «..-+- 


oor closer, G. J. AGaM...... ...........00.4. 
joor fastener, W. Doyle, Jr 
joor fastener, Norton. & Taylor 
oor ——_ | Chritton & Goodner.. 





oor sop. 5 B. Beatt  ceietnseneseder exseenel 
sredge, ydranlic, Pi nnindecesetoaeee " 
rill. See Grain Grit. Radial drill. 


drill head, Niel & Bonnett 


Jumping and elevat ~~ sate, T. Bickerm 

Just guard, . Rya 

dye and making oume. acid rhodamin, H. 
ceased’ S467 








Bernthse 
Dye and maniog same, black azo, O. Sohst. 
Dye and making same, green, K. Bohn 
Dyes, making sulfur, A. F. Poirrier 
Educational appliance, H. Hanstein 
0 
Egg timer, y. Clayto 
Electric controller, s ~ Lincoin.. 
Electric current from om conduct 







tor to another, 






























device for shifting, W —_ GRAF... ....ccccess 646, 
Electric heater, G. 8. Knox............. ........... 646.911 
Electric lighting qyeteme. service switch for, G. 

i i nathesnssbinieinhdhants  coventeccecd ated 46 530 
Electric transformer, W. & Moody................. 646,500 
Electricity, machine for generating and utilizing 

static, Dodd & Struthers....................c0.. 418 
Elevator. See Hydraulic elevator. Pneumatic 

elevator. 

Mievator, G. BH. Reymolds....... 622. ceccccscceceses 646,916 
Elevator electrical indicator, Baker & Kip........ 646,721 
~_— c poe attachment, hand, EK. Ever- on 
nd | oate # fastening. rs i inmates cangssgne 646,743 
ngine. pee. Steam engine. 
ignitor. gas, 0. ens... dasoccceves 646.967 
, steam Ww. Houtaling. . 46,700 
cine stop motion, H. F. Criekler.. .. 646,686 
nvelop, H. M. Coy. ° 
povetey | Paptes. . J. Buima .. 61 
Eraser, C. C. Gerry... ........ 6.006 . 














‘ 
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SENECA FALLS MPG. CO. 
,05 Water St., Seneca Palis, N.Y. 


\MERICAN PATENTS.— AN IUNTER- 
-ting and valuable table showing the number of patents 
ranted tor the various subjects upon which peciiens 
ive been filed from the beginning down to Decem 
In. ed in SCIENTIFIC AMERICAN coe ~ 
1 EMENT, No. Price 1 cents. To be had at 
\is office and frow all newsdealers. 





SUPPLIES. 











NG! INEAF 


ATHES. Toots: 


Foot and Power on and Turret Lathes, Plan- 


ay and Drill Presses. 
~HEPARD LATHE ¢ iss W 2d St., Cincinnati, O. 


IF NOT! WHY NOT? 


If you do not bold a responsible, high salaried 
position, it is because those above you have made 
a study of their business. We have sent thousands 








of young men and women to prosperity who have 
studied between times through our thorough course 
of 


EDUCATION BY MAIL 


in Electrical, Mechanical, Steam, 
Mining and Civil Engineering; 
Metallurgy, Art, 
Practical Newspape r 
giish Branches, Sten ba YA 

chine te = ———1 aaa 
Drawing. Low P g — 
Mention subjects interested in [=< 
when writing to 


The United Correspondence Schools, 
158 Fifth Avenue, New York, 


LATHES 


Guneurtne. Too. 
Makers, Experi- 
MENTAL ano REPAIR 
WORK, Erc. 

Send for Illus. Catalog. 
W. F. & Jno. Barnes Co. 
1999 Ruby Street, 

ROCKFORD, LLL. 


THE BUFFALO CASOLENE MOTOR. 


HIS cut shows our four 





































Expansible bit, 


Fan motor, hot air. C. 


Fare recorder, 
Fastener, F.C. 


Feed box, waste proof, F. Gallc 
Feed water for Wye = wach 


Fence, wire, 


muller... ... 


Fertilizers, making. B. Tern: 


Fiber cleaning 


Fifth wheel, vehicle, W. H. Tuttle..... | 


File, document, 


File or rasp cutting — he J. A. meas 


Filter screen, 1. 
Fire escape, J. 


Fire extinguisher, B. 8. Brown.. 


Fishing ree! an 


Floor and ceiling construction, T. ri Shea. 


pee cutter, J. 
Fiue cutter, B. 
Flue cutter, J. 


Flushing apparatus, 8. C. 


Foot covering, 
Fuel, artificial, 


shee iy i hydrocarbons, ete. 


Furnaces, apparatus for supplying a air, steam, or 


gaseous ma 
Furnaces, char 


heating, J. Swanger - 
Galvanic battery, medical, He Bentz. as 
Game apoerates, K. —_ 


Game counter, 
Garment suppc 
Garment supp« 
Gas by meters, 
tion of, W. 


Excavating machine, H. J. Benteon hbtie 66. Rng 


Scientific American. 


Jd. P. Lav 
A. Andersot 
J. F. Otmer..... ma et al. 


Ingalls 


machine. ¥ papeasonneare en kage 


H. T. Igelstrom 


H. Jewel 
Cabus. 


d reel rest, J. How 


A. Barhydt ..... 
Henrikson............ 
Mackenzie.. , 
Houghton. 
rotective, F. Konig..... 


a. 646.650 
JA. & 
646,558 


i. M. Van Etten.. 
iter to, W 646,00 
cing and drawing apparatus for 

.. MOAT 


46.703 

‘ 46,508 

M. Henry.. ... . 46,524 

tt. D. iL. itchell 646.856, 

yrter, J. A. Thomas. 646,890 
device for preventing reregistra- 

A. Haeberie.. 6465, 002 
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Behind the Elgin Watch 
Stands the Eigin Factory 


with its guarantee. Every movement is 
tested, timed and proven before leaving 


the factory. The 


Fu 


ll Ruby Jeweled Elgin 


is the world’s standard of time-measuring 


mechanism. 


Free 


ELGIN NATIONAL WATCH CO., 





Queen Transits and Levels| 


on yon ey Instruments with the Latest 5 enon 











th- 
Riis [THE QUEEN | iste 


ENGINCERS’ AND Saervedens po 


QUEEN & CO., fasiccnent Warts?” 











Gas generator, acetylene, H. J. A. & N. A. Giroux by $1 
Gas generator. acetylene, J. F. Guay.... 27 
Gas machine, acetylene, J. McLean 646.482 
Gas or vapor burner, F. V. Winters.... (46,483 
= | scam safety device, Randolph & Gias- 
sepeainesmanpens bulb cage --» (46,60 
Gas Seredueane, ‘punch bar device for, J. Ww. Gay- 
ner. 646,687 
Gate. See End gate. Lock gate. 
Gear, wheel driving, W. P. Freeman. 646,730 
Gearing, D.C. Frazeur.... ....... 646.658 
Gearing, M. T. B. Washington... éééan “ol 646.052 
an ~ wee See Gas generator. Steam genera- 
Gold’ “and silver from their ores, cutensting. ?. 
° e+eess 646.808 
Gola “areden. drill, 8. Babare. . 46,52 
Governor, J. N. Runde 646,505 
Grain drill, double disk, C. 646,506 
. 646,872 


Grain drill tube, J. 

Grain, fruit, etc., 
ing machine for, J 

Grate. W. McC) 


Grate bar, reci 


Grease refining apparatus. garvane, | B. Tern 


Grinding cylinder, L. C. Bonnot.... 
Hair curler, M. J. Maloof >» EE, j Se 43 
Hame fastener, J. C. Hackett. a8 733 
Hammock and Guanes. ‘combined, Donavin x 
ithe bts seenasetense ee 646,922 
ammock sapport. knock down, P. Gjor. 646, 732 

























P. Seste 

W. Poindexter.........: 
aeaning. scouring, and | polish- 
. & Detwiler. ° - 646,550 
ave.... 
procating, J. A. Newton 





THE OBER LATHES 


59 Fifth Ave., New York. 1019 Chestnut St., Phila. 


For Turning Axe, Adze, Pick 
Sledge, Hatchet, Hammer, Au- 
ger, File, Knife and Chisel Han- 
dies, W hifietrees, Yokes, Sookes, 
Porch Spindles, Stair Ba)usters, 
Table and Chair Legs and other 
,” eneiguine work. 

&2” Send for Circular A. 


The Ober Mig. Co..10 Bell St., Chagrin Falis, 0., U.S.A. 


WE EXCEL AND UNDERSELL ALL! 


lectric Carriage Lights, 
15 Te er moe complete, 
u 


elegra ts, 
Medic 1 Ba om 
ttery = 2 e 
Electric Ra , 
ectric Nec tie Fignts, 
Miniature Electric 
Agents Wanted. Send for New Catalogue, just out. 


ore ELECTRIC WORKS, C toveland, Ohie 








andie. See Alarm hand 

anger. See Trousers hanger. 

arrow, E. EK. Whipple.... pedaiees 646.774 
arrow, disk, J. O. Naistrom.. 46.453 
arvester, broom corn, J. 8. Vaughn.............. 646,612 | 


at body forming machines, bat forming and 


feeding mechanism for, P. C, 646,673 | 
at fastener, Harper & Choate.. . 646.735 
at fastener, Kelly & Spruance 46.645 
fay rack, J. S. Campbell. ..............cccceecsceeee 646.409 
ih i i, «2 toccncscedeses cohminmansoned . 646,498 
cadlight, SR a badne2ss eos conameneiin . 646.615 
eadlight, Barr & Kirby.................eeeeses 646,617 


4 horse eater. See Elec arte heater. Tire heater. 

Cg MM Heating system, W. B. Fox..... ............... 646.90 
shifting s' . Varying s eel breasting machine, P Hebert saese 46 S20 
from 10 revolutions, eel, shoe, P. Hebert ai 646,825 
Gasolene Vehicle Motor inge, friction, G. T. Wilson.. caseecsees 46,618 
which we have demonstrat oisting  apperates. pneumatic, ‘HLA. Pedrick... 646,458 
to be the most practical power 00 ingletree hook. Snap hook. 
in the market, occupying a orse controlling device, C. W. — 646,607 
wane of ls x ® inches, manu- areegnee, cushioned, J. M. Cam 646,534 

actured upright or horizon- ose, electric signaling device y hydraulic. 
— weight 175 pounds. We ——e & Voor = 646.887 
build from one to eight horse = = Hose ipe coupli w. oe: Williams... . 646,590 
power. ver vehicles, boats — Hydraul Dp alevator. | i che aes 646,776 
and | onary work, lee box attachment, A. B. bt oyes..... . 
we can at. ae. See Elevator electrical indicator. En- 
&B™ Send for Circul ne indicator. Office indicator. 
BUPFALO GASOLENE MOTOR COMPANY, Ink re, > = ny Tasvetthupetesecedsch<cdsentosee 646,560 
Dewitt and Bradley Streets. Buffalo, N. Y. | {Toning table Kammerow.. 646.705 
’ — compounds, making aromatic, ‘R. Knietsch ones 
SeaRS Eds SEES OESOC OSS Rb Se oLce nc ecotce ceesebees B41 
A t ti Lg hi Key De aon 646.621 
qe° utoma 4 ACNINES | Knitting py EE RIS» cus nas ovenines 646,474 
cnicting yoo tf Schneebeli & Townsend. 646,875 
Knob and bell, combined door. G. W. Peterson... 646.870 
FORMING WIRE Ladder, sealing, J. A. Weston tal .. 646.513 
TS rm) amp, electric arc, P. H. F. Spies... 646,883 
from coil'into shapes similar athe rest, W. Lodge ..........-... 646.499 
w sens grinding machine, compound, A. Wagner... 646,672 
CA) to cuts. e can furnish ma-| Light. See Vacuum tube light. 
‘a or goods, as desired. —~—y mamme, C H. Scott vy 646,878 
we Loading or unloading apparatus, wagon. .- kL 
Send for Otreviars. i centienwunsenccesoasessccces i 671 
767 


& sine & JOHNSON, 


P. 0. mye 7. WATERBURY, CONN. 


Patent Carrying Track 


OVERHEAD 
TRAMWAY 


Foundries, Machine Shops, or for 
erchandise. Send for Book. 


The Coburn Trolley Track Mfg. Co., 
..» HOLYOKE, MASS.., 


THE FORBES 
PATENT DIE STOCKS. 


Two and three inch pipe 

be threaded by a boy recina 

only one band on a crank. 

G2” Send for ustrated catalogue 
CURTIS & CURTIS, 

Bridgeport, Conn. 


for Mill 






Ne 


” Hand Machine, 
Range 4 to 2" R.& L. 6 Garden St., 


THE EUREKA CLIP 


‘he most usefal article ever invented 
tor the purpose. Indispensable to Law- 


yeis, Editors, students, Bankers, Insur- D 
ance Companies and business men gen — 
erally. Sook marker and pare cAp. ® 
Does not mutilate the pa Zz 
used re ly. In boxes peg 00 for Be. Ss 
lo be had of re 


ail booksellers, stationers 
and notion dealers, or by mal! mail on receipt 


of price. Sample card, b 

Hote Wott MANY. 
ARMSTRONG’S No. 0 THREADING MACHINE 
Can. be apacet pettomeabe or post. 


ae ty of pipe, iron or 
ts. Hastwo spee®: 











Ag 
adjustable dies. Oth- 


er attractive ‘ae. Send for 
jculars. The yuagrons 
fe. Co., 139 Centre St 


New York. Bridgeport, Conn. 








Don’t Stoop 


to little things. Keep off the 
floor by using our 


Portable Tool Racks. 


A recognized shop necessity for 
ne or ~~ | They combine con- 
y. 
lew , Britain tasbinn Co., New Britain, Conn., U. S. A. 
Portable Pans for use under lathes too. Send for cuts. 








Lock gate, T. T. Stoddard 
Locomotive train line air pipes, automatic devic e een 


for opening, J. N. King.............-s+.-s0s5:- 739 
Loom, Harriman...... ... 646,908 to S46. ns 
Loom. J. Northrop................ : 640,865, 646,806 
loom take up mechanism, H. Wyman 646.614 
Loom warp stop motion, J. F. Dustin. 646,729, o6.812 | 
Lubricant, A. H. Smith...........-...<ccs-eeeeeeee 646,545 
Lubricator, McDonald & Hawley pppaeDeetedaysee . 646,450 | 
Lamber loading device, 0. Enger - 646,816 


Magazines, etc., holder for, Bleakley & Jennings. 646.654 
Mail bag catcher and deliverer, Maguire & Glover 646, = 


Mail catcher and crane, L. 
Mains, electric bond for street. A. A. Knudson. . 
Matrices, preparing wood, C. Sears. " 

Measuring device, ta:lor’s, S. 
Measuring machine, cloth, W. B. Smith 
Memorandum and indicating devive, C. 


ver 


Mercerizing a apparatus, H. B. “Aykroyd. 


Metal working 
Milk ean, G. 


Milk separating apparatus, with ‘siphon arrange- 


L. Matthews 


Leciejewski.. 


D. Wea- 





oo electric, C. L. Coffin soe 


“S|, errr . 646,778 
Mill. See Pulverizing mill. 
Miter box, J. W. Wilkinson.............--. 646,479 
—* a Paint mixer. Sand 
Mordanting, Ae BD. POMTISE,. «.00 2000 cccccccscocgeeses 760 
Mortising machine, L. W. & G. W. Greenleaf. . brgied 
Motor. e Fan motor. Rotary motor. Surf 
motor. Water motor. 
Motor, Shoraten as vette 00cs ctébecdecoreoesse 646,770 
Motor frame, 8. H. Short................0.cseeseees 646, 467 
Mowing machine cutter, W. H. Ruef............. 646 
646,405 


Masic or book leaf turner, Alter & Anchors 


Musica! soundi 
Nails, machine 

schtrem 
Nest, hen’s, W. 
Nut lock, J. G. 


Nut lock, H. A. 


Nat lock, J. C. 


Office indicator, 8. H. Pee 


Oil can or tank, 


Operating table. G. E. Gorham 


Ordnance, F. 


Brooks 
Ores, ete., grinder for crushed, Wiswell & Smith. ae 
Organ, violin, N. B. Nelso: 





ng board, 8. A. Hunt.........~....+ 
or SevERREEEeet wire, J. wa 

nuanen . HAT 
R. Petty. seen -ansnkdouwne 646,871 

Deaderick...........+.++-+++ 646. 
DIGMRGID 05sec cccscce rocsee 646,897, 646,898 
BOAT F a ccncccccvcvcccccscccccces . 46425 
phieeenine . 6,94 
E. 0. a... antigens ceaseseges 646,527 
ieencntspebaeareres 64657 

646, 5 


Std 


quarters for Electric Novelties, Supplies, 2»0ks. 


The ' « ‘Wolverine ” Three 
| Cylinder Gasoline Ma- 
rine Engine. 


The only reversing and self- 
| Starting gasoline engine on 


Write 
Sor cat- 






the market. Lightest engine 

| for the power built. Practi- 
cally no vibration. Absolute- § 
ly safe, Single, double and 


triple marine and stationary 
motors from & to 30 H. P. 


WOLVERIN 


—**The Ways of a Watch" on request. 
Elgin, Ul, 


COMSTOCK’S — 
Twin Cylinder Air Pump 


A PERFECTED PRESSURE BLOWER 





lndispens 
tor operating 











Smal! Forges, ° 
| 4 4 Furnaces, Si1oo, 
Smait Melting Fleer 
uraeces Stand tor 
Soldering Plants, al Pump 
Annealing Ovens, $1.60; 
Filing Rubber Tires. Boxing and 
The capacity of our pressure blower 1s Cartage, 
best expressed by the guarauteed 
Statement that when running $1.00. 
300 revolutions per minute, it 
will continuously uy ply two 


of our Standard Gas Furnaces 
or Bicycle Brazers. It will run 
at this rate all day witheut heating, against any pressure, ' 
over ten pounds, or will pump up e large tank to fifty p« 
pressure. Has actual efficiency of “wo per cent, above ti at 
any other known blower. Saves time, power, labor, wages 
STANDARD GAS FORCE AND @RAZER. 

Essentially two Bunsen burners with faimes meeting in center 
(laterally) of a mufile 10 in. wide, 7 In. high, Vin. deep, inside 
measurements. Designed for shop and tool room use Work done 
better quicker, more cheaply than on bench forge No chimney, 
smoke or smell. Work always in sight. Madeof tile, any one 
replaceable. Send for free circular 


A. S. COMSTOCK, 71 W. Jackson Boulevard, Chicage. 





MOTOR WORKS, 
Grand Rapids, Mich. 





SUBMARINE TELEGRAPH.—A POP- 
ular article upon cable ry ra phing. SCIENTIFIC AM 
ER'CAN SUPPLEMENT 113 *rice 10 cents. For sale 


by Munn & Co. and all newsdealers. 





back alley by using 





GENERAL ELECTRIC Co., 





| Wee for tifenisaiion to 
| 


| Gas or Gasoline Engine, put it 
€ eur work and if jt does not 
fulfill our claims and 
|}s#atisfy you that 
| there is no better en- 
gine on the market, 
send it back without 
| expense to you. Our 
electric & tube igni- 
ters are unsur 
ned 


Our pax con 

engines are m 

convenient. Free illus. catal. Olds Motor Works, Box 415 
Detroit, Mich, (Office & Factory); and Lanels me Mich, (Factory) 


THE IMPROVED 


MARINE ENGINE 


We are the oldest builders and 
— superiority. Two cy- 
inders in one casting. Occupies 
less space and weighs less for its 
power than any engine 
made. Can be used wher- 
ever power i« required. 
Either stationary or ma- 
rine. No fire, no beat, no 
smoke. No licensed engin- 
eer requi Send for cat. 


SINTZ GAS ENGINE CO., co., Grand Rapids, Mich., U.S.A. 

































Packing box, hexagon, T. F. w. Schmidt.......... 646.500 
Packing case, DOGFINA. .....--2scecccceeresees 646,536 
Packing. piston Tod, M. ENDS occ cccennpd oe 646.797 
Paint mixer, C. J. McLennan..............++.-+ enue 646.555 | © 
Pants guard, G. 8. Cole. .......... 20 eceecereeeeenee - 646, 

Paper bag machine, A. L. Parrish...............-+- = 
Paper box, E. N. Lorscheider.............. 852 
Paper box covering inenane, M. F. Wilson.646, Sid, ean 
Paper cutter, self clamping, C. L. Smith aN) 
Paper pulp from shavings, production of, J. Nor- 48558 

ED, dccccodhéenncsheces enteusnGneh<ste 
Pea vine or clover cutter, J. C. MeCollu 646,962 


Photographic developing phy P. HL “Holmes. Sa | ¢ 


Photographic printing frame, Hall . GH, 664 
Pianoforte frame, G areenwood aoe Bennett. . - 646,577 
Pick, miner's, J. B. Lucas. . -- 646441 
Pig extractor, White & Semp - 646,62 
Pipe clamp, ‘~ % closing, y* Nusbaum. senepare 646,754 
Pipe wrench, ri 
Pipes or tA. apparatus ‘for scouring ‘and f 
cleaning, F. Novotony.. - MBSA 
Piping systems, apparatus ‘for ‘describing, * A 


McAllister .. 


Planter, hand. 
Pot. 





Pneumatic elevator, J. B. 
See Coffee or tea pot. 
Potato digger and harvester, F. P. Jones 


Press. See Bailing press. 

Printing Led. oy Lambert. ...........+++ 

Printing press feeder or pusher, A. F. Harr ‘ 

Projectile, W. L. Breath. ........ +--+ 2,-eerere s+ 646, 569 
(Continued page 288) 





w.c. Johuson 
Schu 












GAS and GASOLINE 
ENGINES. 


Using Natural Gas, 
Coal Gas, Produce: 

Gas, and "Gesoline ‘ai 
rect from the tank. 
lto @ H. P., actual. 


The Springfield 
‘Gas Engine Co. 
21 Ww. Washit 1 
Spri 





ACETYLENE GAS AND CARBIDE OF 
Calcitum.—All about the new bs mag its qualities, 
chemistry, pressure of liquefaction, i bable future, 


experiments performed with it. A mos —— series 

f articles, giving in Sate — the part of 

Skis —— Details of for te ° rearbide. 
._ burners, C7 pntaines. 


ae ri 007. I 
a lee 


this office, gt a? wt. 


AN 
i pea, 


Hig ie] TRE as 


iS com by mail, i trons 








Reni as a Steam Fae 


caTIoN—Automatio 
same rain or aie. 
and air. 
eg ever produced. 


GE SMALL MOTORS 
which cost nothing when not working. 


YOU CAN HAVE YOUR SHOP 


on the main street as well as in a 





Main Office, SCHENECTADY, v Y. 
IF INTERESTED 
WRITE TO-DAY 


President Eliot, of Harvard University, 
while addressing the grad, ating class, in part said: 





“There is a subtle power lying latent in each one 


of you, which few have developed, but which, when 


developed, might make a man irresistible. It is called 
I advise you to master it.” 


lies latent in 


persona] magnetism. 
That the power referred to above 
every person, and can be easily and quickly developed, 
are facts acknowledged by every student of the sub- 
ject. 
Hardly a day passes but what one 
astounding feat or wonderful cure performed by per- 


reads of some 





sons of well-devel ped magnetic power. 

The New York Institute of Science has recently 
issued probably the most interesting, most valuabie, 
and most important work on occult sciences ever be- 
fore published. It is up-to-date in every particular 
Its 100 pages are replete with facts, 
opinions of the world’s greatest scientists and teach- 
ers. It is profusely Ulustrated, and should be read by 
every person at all interested in Mesmerism, Persona! 


Magnetism and Mind Cultivation. 


IT’S FREE 


for the asking. Write to-day. Address 


New York Institute of Scienc: 


39 STATE ST., Dept. M.R.11, ROCHESTER, N.Y. 


arguments and 


“CLUB SPECIAL” is the 
for Gahing, gn 

-» Sin.— we advance can! 

a Sor free advance 


if watbn Gh Eta 
EA MOTOR GO, Folia 


lar 
esnepat aha 
sate and seaworth 
catalogue 


gines an 


LOZI 
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Scientific 





inst rue 
tion at 
to everyone. 


LECTRICAL TAUGHT BY. MAIL 
NGINEERING home; adapted 

calor Mechanical Bngineertng; Mechanical Vraw- 
Guidance ot experienced, abie instructors. Takes 












Oct 
ing 





spare time oni Thos. A. Bdison vay gthere endorse 
lustitute. Cat ogue free. ELECTRICAL ENGINEER 
INSTITUTE, Dept. A, 40-242 West Sid a. . New York 


If You Want the Best Lathe and Drill 


GHUGKS 


{ WESTCOTT’S 

Streneecat 
Grip, (reat 
Capactly 
and Durabil- 





ity, Cheap and A srat 

Westcott Chack Ce., Oneida, N. VV. U. 

Ask for catalogue in Engtish, French, Spanish or ttn 
First PRIZE Ar COLIUMBIAN EA POSCTTION, Int. 

SOMETHING NEW! SOMETHING NEWT!! 


The U. S. “‘ AUTOMATIC” HAND 
FIRE EXTINGUISHER. 


We challenge the world to produce our 
equal. Hang it up, it is sented. Take 
it down, it is aunsealed. 

Safe, Sare, Simple, Quick. 





Cannot geet out of order Neods no at- 
tention t Ffficitent, Durable, and 
Beonomica!l Wire Extinguisher in the 
world. You can lead and shoot it at will 


Chewica's same as all Fire Departments 
use,and can be bad at any drug store for 
0 cents Unee loaded, it wi last for 
years, and is ready for instant use day or 
night. £8" Agents Wanted Bverywhere 
The U, Fire Extinguisher Mfg. Co., 
‘ 


260 West 234 St. New York, U.S.A. 
Note—The offices of *Scientefie American’ 
are equipped with * 





i 








Elegant in appearance, absolutely noiseleas, germ 


proot and waterproof, and have unequaled wearing | 
quaiities, We also manufacture 
COKK PULLEY COVERING, | 


CORK PIPE COVERING, 
CORK FRICTION CLUTCH BLOCKS, 
CORK BULLETIN BOARDS, etc. 
Send for Circular Ss. A 


CORK FLOOR & TILE ©0.. South Framingham, Mass. 


FA Dew Button 


THE Gest THING Yer! | 


cw 


be put « mana aay at will ' 
Nothing like it in the world. | 
Try a set and be convinced. I 
your dealer does not keep them | 
send 2c. to us for sample doz. | 
iL. & 8. SUPPLY ©@., 
> Commercial Avenue, 
Binghamton, N. 


THE HOMEMADE WINDMILLS OF NEBRASKA. | 


A most valuable series of articles condensed from the 
official Bulletin by Erwin Hinckley Barbour, is published 
in Supplements Nos. 1254, 1255 anc 1256. The | 
series is accompanied by thirty-three strations and | 
gives a detailed description of a num wf types of | 
windmills which can be made by anyooe rho has any 
t g made and 








mechanical skili. These windmilis are 





used in large numbers in Nebraska and are giving great 
astiafaction. These Supplements for sale by all news- 
dealers, 10 cents each, or by MUNN & Co., 1 Broadway, 


New York City 


grececcoooovooooossooosssoes 
PLUMB- 





ERS’ S 
. LEVEL. © 
ble incline Level, a fixed Level, @ 


Shows incline by 22ds, or lesa, to? @ 
A longitudinal groove in seat of 
rest on pipe or shalt 


> in. te the foot. 
frame adapis it to 


$ in., ta plain gine, x with ground giase “ e 
@ oan O.,, Pox 1, Athol. Mass., U.S. A. @ 
SOOSOOSSOSSSOSOSSOOOOOSOOOOS 


Price 5 @ 





A USEFUL ATTACHMENT eel. 
(me of the most useful appliances in connection with 
our 4-inch precision Lathe is toe Traverse Mil- 
ler anc Grinder whico mills and 
grinds work the entire jength of 

lathe It is Invaluable for such 
work as flutiog,channeling, groov- 
ing, keyway cutting, etc Fasy of 
a ae adjustment to any angle. The 
finest and most accurate of work 

done with this attachment - pone better possible 
reamers, broaches, counter bores, etc., 





can be 
For flating — 
it is unrival 


FANEUIL WATCH TOOL CO., Brighton, Boston, Mass. 


The New YANKEE DRILL GRINDER 
Sctentifically Correct. 
(een. Wormnne. a re of these 


eading plants 







= 
Any lam Aes 


EN AMIEL? 


High grade Enameling done on Sheet iron, Steel and 
Cast Lron 

Evameled Signs for Advertising Purposes in All Colors. 

Street Names «i Nuw bers a Speciaity 

Acid-proof name! for Chemical and 
Apparatus 

Mz joliea Bnamel for On-amental Cast-L[ron Work (New 

Special Buame! for Electrical Heating Apparatus 

BALTINORE ENAMEL CO., No. 2, 
Foot Alles Street, Baltimere, Md., U.S.A. 


7, A BIG INCOME 


Pharmaceutical 


an be made GIVING PUBLAC ENTERTAINER 

in Charches. Kallis aeaThe- 
atres with OS PICTURES 
the ace Ampliphons, 
BUSMAL sad Talking Combi 


e060 to 200 
Pleasant em 
ployment and any mar can 
yperate (hem. OW roUT 
PITTS, including large Hlestrated 
Adverth Bille (18x24). admission 
tickets, Instruction book, bust 
nese guide. ote. 639 60 and up. Moet interesting and sen 
sational enbject« out. Will be sent €.6.D. subject 
toexaminetion. Write for catalogue and tes of letiery 
from exhititers who are TAkIS6 Bit BONKY ons oni Ma. 
ENTEBTAINSENT SUPPLY OO. Dept. 44.56.66 Sth ave. CHICANO 













Your Name in Gold 


one handsome comt ination 
Genuine Leather Card 
‘ane «od Pocket book, «od 


100 CARDS 
imitation ENGRAVED. 
malled wmtpaid, on recet 
of 60 CENTS in «tamps. 

c Agents Wanted. 


B. A. CHAPMAN, 44 Stanton Street, New York, 






"109000 
qe04 O17) S914 





j ham aes » 6. 
Railway amomeie switch, street, R. M. Stewart... 6 
Railway signal, H. B. Taylor 646.714 
Ratiway signal, Wayland & Taylor M6. TIT to 646,719 
Railway system, surface contact, Paul ’ Wrig 

a6 46,026 
Railways. automatic safety appliance for, G. 8. 
Jeffreys O46 58 
| pase See Hay rake 
tecorder. See Fare recorder. 
fies l. See Fishing reel 
Refrigerator car ventilator, A. Richmond 646 25 
Refrigerator crate. W. A. Schrei (reissue) 11,815 
Refrigerator dram pipe trap, J. lL. Payne. .... . 646,606 


se 


| Sewing machine, buttonhole, 


| Wagen ruawng gene, 4d. Mock, Sr.. 





American, 


APRIL 14, 1900, 





Propetier shaft clatch, » BBW. .ccccccecscocesce 
Pull or bandie. J. H Gavia 
Puller. See Tack puller. 
Pulley, T. Corscaden 
Pulverizer and harrow. combined, L. ¢ 
Pulverizing mill, T. J. Sturtevant 
Pump, air ift. G. H. Bvans 
Pump, force and suction, &. Neppel 
| Pump, lift and force, EK. Noppel 
Pump, steam vacuum, J. W. Eberman 
Pump tabe, F." rosi 
| Puzzle, F. A. Schossow 
| Rack. See Display rack 
| Radial drill, A. Mill 
Radiator and beater therefor, F. V. Winters 
Rail and frog brace, combined guard, J. K 











liay rack. 


Gra- 








See Cash register 

Regulator. See Temperature regulator. 
Regulator, Kh. M. Dixon 

Relay, L.. Cerebotani 

Ketort charging apparatus, W. 
Reversing and cut out ewitch, T. 
Rock crusher, J. R. Brown 
Roll housing and bearing, 


Register 





Foulis 
von Zwewberek ti 





W. G. Whitei ey 


hoof, &. KR. Hawthorne 
Roofing, F. Jager 
Rotary engine, J. P. Doran 


Rotary motor, J. Kelier 

Roving machine, M. Campbell 

Saddle horn, riding, F. H. Nierman 

Sait and pepper huider, F. M. Lepore 

Salt making apparatus, A. Wilderspin 

Sand blast for surfacing metal, glass, etec., 
King 

Sand mixer, J. W. Du Bois 

Sash fastener. J. A. Johnson 

Saw and engine therefor, drag, A. 8. Hill 

Saw attachment, hand, J. W. Wilkinson 

Seale. price, J. H Sehneider 

Seal, E. J. Brooks 








IGKERMAN'S fs 


URABLE 


ESKS: 


&. Yi 
ARE GUARANTEED, 


r free 
log No. 36 of exceptional desk values. 
N DESK COMPANY, AMERICAN STORE STOOL CO., 


Howard & Creshy Sts. New York. 
PP PP PPD DAA 








STEEL ROD 
PICKET -FENCE 


‘HARTMAN 


as to beauty, utility 


fills com: pecially Sea 


and durabili ae = 
cemete ool ereamaa, &e. oe Feet 
when built ae our stee! ports. — 


M’P'G CO.. BOX6® ELLWOOD ayy 
or Reom 99, 809 Broadway, New York Clty. 


3 W F [ “DRILLING 


Machines 


Over 70 sizes and styles, for drilling either deep or 
shallow wells in any kind of soil or rock, Moun 
on wheels or on silis,. With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
Operate them easily. Send for Og. 

WILLIAMS BROS., Ithaca, N.Y. 




















THE NEW BRISTOL, COUNTER | 








Seat covering, Outdoor, P. W. Bramwell 
wage into tidal waters, device for regulating 
discharge of, D Cameron et al 646.5 
Sewage into tidal waters, self acting valve for, | 

regulating discharge of, D. Cameron et al 
Sewage treating apparatus, D. Cameron et al 
Sewing machine, A. Tetrauit 


W.N. Parkes 








Sewing machine, hat, E. G. 0’ Donnell . i 
Sewing machine, shoe, J. EK. Bertrand . 46.50 
Shaft, sulky, E. 8. Frazier -- (46,042 
Shafts, etc., shouldered coupling for, M. C. Bul- 

lock ee 646.597 
Shears attachment. P. 8. Wiseman 646,635 
Shelf, folding bracket. W. A. Petrie 646,759 | 
Ships from sinking, means for preventing, F. G. 

Broughton . 6.800 
Show window plates, fastening for, P. P. Hasek... 646,001 r 
Signal. See Railway signal 
Singletree hook, C. ©. Shults 646, - 

¢| Skimmer, combined gang, ?. M. Bawtinhbimer O64 

Sled propeller, J. B. Pastor . 646. = 
Snap hook, J. C. Covert (406,519 
Spraying apparatus, G. A. & R. F. Dann 646,523 | 





Spring. See Bed spring. 

Spring clamp for bills or accounts, A. W. Thier- 

kof 646.5 510 

Square, framing, J. A. Van Namee 

Steam buier, Foure é Thuile 

Steam engine, A. 8. Hill 

Steam generator, W. L. Crouch 

Steam generator, J. & A. Niclausse 

Steam trap, J. E. Swendeman 6 

Steamers or steamsbips. ventilating or lighting 
~ 6 














arrangement for A. Angstrom nai, 4 
Steel, hardening, Meissner & Bennewitz .é 
Stereotype finishing machine, W. Scott ee oy 
Sterilizer for razors, ete., Winchel & Audas ° bony 481 | 


Stoker, mechanical, G. H. Barrus niente 408 | 


Stopper. See Boiler tube stopper. Buttle stop- =| the, 
per. 
| Storage battery, G. W. Gesner......520.7.. 448 S82 
Storage battery, E. A. Sperry. Sued - 46.92 
Stove, W. H. Loy " 646,853 
Stove, gas, J. A Dailey. . 645,684 
Stove, heating, McNaughton & Seott . 646,565 
Stove or range water back. W. J. Wood M6779 


Stoves, ete., combined heater and boiler for, D. 
Cline : 

Stovepipe coupling, A. A. Armitage 

Stovepipe fastener. D. W. Smith 

Stramer, L. Schutte 

Strainer, milk, E. 8. Lagerquist 

Strainer, milk pail, M.S. Bieid 

Strap holder, J. V. Washbarne 

Street sweeper, H. W. Libbey 

Sulfonates. making, A. Verley 





Surf motor, & BH. Bmmens...............+.+se+0- 
Swing, convertible, W. Bultmann.... 
Switch. See Branch or lamp switch. Reversing 
and cut out switch 
Switch, D wy = : ° 646, 496 
Table. See Adjustable table. Ironing table. 
Operating table. sins table. 
Table adjuster, W. H. Wyatt -- 46,781 
lack puller, J. , Driller rey 
lag, shipping, J. M. Crocker 64690 


Teaching the eiements of geography. apraratus 
for. V. T. Mure 
Teeth. device for t epulusiones w.P Sugatt 
Telephone exchange system, . KE. Clement 
M.675, 646,077. 646,679, 646,681 to 646,683 
ae. system. Clement & Gharky. 646,430 
exchange system, W. D. Ghark 
646.608, 646,097 


. 646,582 

6 0 
| Telephone 
Telephone 


646, 
Telephone exchange system, Gharky & ( ement 


. 646,685 
Telephone switchboards, plug seat for, A. 7 
Keller 646,701 
Telephone system, W. D. Gharky . 46,089 
relephone system and apparatus, intereommuni- 
cating, W. D. Gharky 646,600 
Telephone transmitter, E. KE. Clement 646,078 


Telephones, instrument for measured service, é 
Gierding . 

Temperature reguictor, T. O. Perry. 

Tent and cape, combined shelter, L. 

Thill coupling, C. C. Bradley 

Thill coupling, A. McAvoy 

Thill coupling, A. Schubert 

Thill coupling, A. H. Worrest . 

Thresher stacker fan. W. N. Rumly 

Threshing machine, B. Jackie 

rhreahold, G. A. Seely 

rile, H. F. Webb 

Tilting table, A. J. Jameson 

Tire, bicycle, M. E. Stacy 

Tire heater, E. Beeson 

Tire, pneumatic, F. A. Sieberling 

rire repatring apparatus, pneumatic, F. ye 
eriing 

Tires or other rubber articles. mold for making 
cushion, J. A. Collet 

Tombstones, ete., setting, J. O'Connell 

Tools, machine for actuating reciprocating, ad 
W. Stow ‘ 

Tooth, artificial, Hi. R. Nehrbass 

Tooth, artificial. T. Steele 

Toy bali, D. K. Alden 

Toy. detonating, Graber & Paulus 

Trap. See Steam trap 

Trestle, knockdown, B. E. Cronkhite 

Trolley. W. B. Potter 

Trousers hanger. elastic. W. B. Tyler 

Track. car, =. W. MeMunn 

Truss, |. KE. Johnson... 

Truss, bernial. A. Bedson 

Tube. See Pump tube. 

Type tray. J. Grant.... 

Umbrella, folding. D. Carpenter 

Vacuum tube light, D. M. Moore 

Valve and pump, automatic steam. T. R. Browne 

Vaive for fluid pressure brake systems, engi- 
neer’s, N. A. Christensen 

Valve gear. cut off, R. Hardie ; 

Valve, pressure ene K. Hardiec.... 

Vaive, reversing, J. Kelle 

Vaive wheel, J. P. Lewte., 

| Vehicle, A. Smithson et al 

Vehicle brake, J. Ferre! 

Vehicle driving mechanism, 

Vehicle wheel. J i 

Vehicle wheel, R. Malboliand 

Vending machine . Mack.. 

Ventilator. See Refrigerator car ventilator 


Fisher 





46.567 

1,700, 646,710 
Sieb- 

646,610 


646,413 
. 6,755 





E. Chiida 





AAR RO 


Vesse!. W. B. Motheral 
Wagon box. FE. W. Fonda 646, 42 
Wagon brake, J. F. Hart ce " 


Wardrobe, F. veel 

Washer. Bee Bottle washer. 

Washing machine, R. Murphy 
(Continued on 








}| SIDE PLEATING MACHINE 








| Registers ; an accurate account of work done on print- 
ing presses, grain tallies, weighing, measuri and 
other automatic machines. Counts up to 1.000 000 and 
repeats automatica)ly. Simple, accurate, durable. spe. 
cial couuters to order. §#~ Send for circular. 

J ROOT, Bristol, _ Conn.. U. 8. A. 


de . 


Perfection Electric Alarm Clock. 


A great improvement over the 
ordinary alarm clock. Rings un- 
til you get up and stop it. 3-inch 
sitver-toned bell. Battery lasts 
12 to 18 months. Highly orna- 
mental and effective. 3" Send 
for Circular and Price List 8. A. 

THE J. JONES & SON CO. 

64 Cortlandt Street, New York. 





| Keep Y Your Horse » Healthy 
See that his stable is fitted with 
LOGAN’S of all ith and L.,- 


which carries ae 
wootel 


Saves its coat 
the animal's life ‘end 2 ids to its 
i Booklet 


Logan sa Sanitary Horse Stall omeeey, 
682 Bread 





iway. New Vork. 


PSu USE GRINDSTONES ? 


if so we can suppiy you. Ali sizes 
mounted and anmeunted. always 
kept in stock. Rememoer, we make a 
SS selecting stones for all spe- 
purposes. £@” Ask for catalogue 


The CLEVELAND STONE CO. 
2d Fleer, Wilshire, Cleveland, 0. 












that can be set to toang desired length and 
size of pleat, 
PLEATS ALL I KINDS OF GOODS. 
We manufacture also pinkine and 
fiuting machines and ali kinds of 
Ladies dress making machinery. 
NEW CHAMPION PRESS CO., 
173 Grand St., New York. 
Makers of Hand Printing Presses 


and special ‘machinery of any! mi nd. 
Ch 5 
La ech al Wa nted 


We wich to enlarge our chemical laboratory. 
Rpealere— er others—having such supplies to offer 
shou 





JAMES E. PATTON CO., MILWAUKEE, WIS. 














Magic Lanterns, Stides, Films, and Moving 
Pictare Machines. Write forour Bargain List Nok L 
WILLIAMS, BROWN & EARLE, Philadelphia, Pa. 


REVERSING STEAM TURBINE. _PAR- 
son's recently perfected turbine for boats. Lustrations 
showing Getalle Contained in My rte 4 Fy 
SUPPLEMENT, No, 11 Price 10 cents, by mail, from 
this office, and from ail newsdealers. 











ILLUSTRATING 
TAUGHT BY MAIL. 


News Sk Washdra 
Pastel and higner Ii Daseaai 
toall. instruction and criticism 


i. 
Mod. 









~ ae pour for prostall 
eaone a y for le work. 
erate rates. Write for particulars. 


NATIONAL SCHOOL OF ILLUSTRATING, 
38 Penn. St., Indianapolis, ind. 


SOMETHING NEW 


ELEGANT AND DRESSY. 
THE “CHID”’ 
CRACKLESS LINEN CUFF 


Of year Guubee Gone not have 
them, send 25c. for a pair. 


THE CHID CUFF CO. 
908 D Lippincott Buiiding, 
Philadelphia, Pa. 











ay PRINT 
YOUR 

OWN 

CARDS, etc. 


ae or small Newspa 
Ss. They esetting easy. 


Money 
ite’ PRESS CO. Meriden. Coun: 


$5 PRES 


maker or saver. 
paper, etc. 





oUF Fs =D eee 





b-~ the reved - 
rue Patent pat Cam a 

nee can be placed just where 

you want will never 


siip but may be instantly re- 
leased. Drawers Su: 


pT for holdt > oa 
souseee, By mail, the 


other = 
American Ring Co.. Box P. Waterbury, Conn. 
CROOKES TUBES AND ROENTGEN’S 





Photogra y.—The new photography as performed b 
the use o bay = SL tubes As a's source 0 of ea excitation. 2 1 
spout Spee kes 

. Nos. TS 795. 


903. es. 10 ‘0: 


atte art ati Tyas 


Saw: Fic AMERICAN, ol. 7 

These a ly ihetvated SUPPLEMENTS contai : 
most ex’ ~ ind series 0 icles on Crookes tubes ona 
will be eupustene ts performed with them. Among them 
w 


be found. Prof. Crookes’ early lectures, pd 
ai seen Se experiments which so excited the worl 
w 


ae ue are now conn exciting pete in ay 4 
on Ww ntgen’s p! y. ice 10 cents eac' 
beThad at this ofce and from il newsdealr’ 





Costs about 12 cents a year to 
maintain The Matchless 


Electric Cigar Lighter 
Invaluable for for betaia, private 


He a ~ factories. ete. If 
on ae by your tah write 
= * for catal 


catalogue and price list. 
STANLEY & PATTERSON, 
Gen'l Elec. Equipment Supplies, 
90-22 Frankfort St. New Yor«K. 


4 COMPLETE 


Electrical Library 


By Pror. T. O'CONOR SLOANE. 








An a noapensive | library 


of books on 
Biectrict cit yg 
aee> 7° ding box, as 
ee . For 


pam the po 
engineer, aioe tes 
ieges. ve 

books as follows: ” 

Arithmetic of rey | | 
Wpages, ... $l 

Electric Toy Maki 140 

How to mes | a ou. 
cessful ——— 


pages, a0) 
Standard Electrical Dic- 
$3.00 


tionary, 682 pages. 

Five volumes Electricit om Hi 158 

and over 450 iauitrations.’ “pages - . 410 
ble and einen to every trary. 
Great Special Offer.—We will send pre 
the above five volumes, a pematy Os Couns - blue th, 
with —s lettering, ai and inclosed 
wn "e3° £3:00 for the om at the Special ie 
‘or plete set. 

price of the five volumes is 


MUNN & co., Publishers, 
361 BROADWAY, NEW YORK. 








The regular 





Each one of the above three tines of figures spells the name of a a great city in the United States. Thisisa 
brand new puzzle and can be solved with a little eaey 8 pe — : — are twenty-six — in the alphabet, 


and we have used fi 

3, etc., throughout the entire alphabet 
U MAY SHARE IN THE D 

ING AWAY for doing a little work for us. 


res in spelling the cities instead 


Pt me 


au CAN SPELL OUT TREE THRE 
ISTRIBUTION OF $1,000 WHICH 


This you can do in less than one hour of your time, 


mber 2, C number 
E CITIES 
WE ARE GIV- 

This and 


er A is number 1, B 


other most liberal offers are made to introduce one of the very best New York macazines into every 


the United States and Canada. WE DO 


every home in 
DO NOT WANT ONE CENT OF YOUR MONEY. Ls 


you have made out the names of these three cities, write — plainly on a postal card mee = — it to us, 


IL. 
Ger 


rat take @ o solve the these 


AZI 

















APRIL 14, 1900. 








vv 


Don’t Waste the Summer. 


Study Engi- 
neering. We 
prepare you for 
railroad, steam, 
structural engi- 
neering, etc 
Architectural 
and mechanical 












study Jour- 
alism. We fit 
1 for practi, 
| newspaper 
wk, for short 
tory writing, 
ind magazine 
terature. or 


mprove drafting, ete 

ur Graduation 
terary with de- 
sient. xcrees. 


slete Schools also of Selence, Book -heepiag and Shert- 
al Wise Gur ammamnenannnd aleubaal in ale pes ure tntarened 
NATIONAL OORRESPON DENCE INSTITUTE, 
28-60 24 Nat'l Bank Bullding, Washingion, D. ¢ 


vw 


LECTRICIT’ 


eryou Electrical or jeal Engineeri 

os y ol. of pomahitn ge able ge fakes spare time only, 
. Edison and others endorme Institute. Catalogue free. Exxc- 
al —— inerrrors, Dept. A, 240-249 West 93d St., New York. 


‘HE - BICYCLE: ITs 1 INFLUENCE IN 
ealtb and Disease.— By 4, - Hammond. M.D. A val- 
ivle and interesting - +4 n which the ne suapest is ex- 
or treated from the n the following sa mts: 1. 
use of the cycle —y Cea th ve use of 

ie cyele by seased. Contained x. ‘SCIENTIFIC 
\MERICAN UPPLEMENT, No. 1002, ice 10 cents. 
| be had at this office and from all newsdealers. 





a i i i i i el i el i a le nk 








Y TAUGHT BY MAIL 


Instruction a: home, adapted 
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emington 
Typewriters 


DO THE WORK 


WYCKOFF, SEAMANS & BENEDICT, 
327 Broadway, New York. 











HE whole history of the 

world is written and pic- 
tured week by week in Collier’s 
Weekly. So weil written and 
so well pictured that it is now 
the leading illustrated record of 
current events and has the larg- 
est circulation of any periodical 
in the world that sells for three 
dollars or more per year. 


On sale at all newsstands. Price 10 cents per 
copy. Sample copy free. Address COLLIER’S 
WEEKLY, 525 West 18th Street, New York City. 





as secure as Government Bonds. 


It is particularly adapted to those who can lay 
aside 


$10.00 A MONTH or more. 


Full information by mail FREE. 


PHILADELPHIA PENN. 


Mechanical Movements, | 


Powers, Devices, and Appliances. 


By GARDNER D. Hiscox, M E., Author of “ Gas, Gas- 
oline, and Oi! Engines.” 

A Dictionary of Mechanical Movements, Powers, De- 
vices, and Appliances, embracing an illustrated descrip- 
tion of the greatest variety of mechanical movements 
and devices in any language. A new work on illustrated 
ical movements, devices and appli- 
ances, covering nearly the whole range of the practical 
and inventive field, for the use of Machinists, Mechan- 
ies, Inventors, Engi Dr. , Students, and 
all others interested in any way in the devising and 
operation of mecharical works of any kind. 

Large 8vo. 490 Pages. 1,649 Illustrations. Price $3. 

G3” A full table of contents will be sent free upon 
application to 

MUNN & CO., 
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Scientific 





Ww. machine or churn, J. T. Crow 646,637 
Watch dial. & Krahenbubl.. veces ee 46,883 
Water motor, J. KE. Symons... ...............°-- 46,7 
Water purifier, P. Schreck.........---.*"".."""""" 646.576 
Water purifying apparatus, ; {eee ts, KS 
Water purifying apparatus, J. MacDougall. -. Oy 
Water resistit:g products from casein, manufac. 
turing, Krische & Spitteler.. «svenes, C6844 
Water supply and station _Spparatus, A. @. 

Mather . ; weeeenece BMS 
Water wheel, i. ‘Symons oie 646.713 
Watering apparatus, stock, H. F. Barber... 645.407 
Weighing machines. cost indicating, registering. 

and weight totaling apparatus for, W. H. & 

Ww. LD. DEE 5 Sehvdnesdsancceccccss 646,578 
Well tool, oil, C. R. Fisk -. 646,422 
Welt, W.'B. Arnold fhe, 
W harf constraction, H. C. Holmes 46555 
Wheel. See Bicycle wheel. Fitth wheel. Ve- 

hicle wheel. Valve wheel. Water wheel. 
Whiffietree attachment, K. F. Bauerie 646,780 
Wire connector, A. Gartner 646,575 
Wire stretcher, J. C. Baker... 40h, Ro 
Wire tightener, J. 8. Hansford. » 646.828; 
Wires, counecting, Lamb & Hoxie -- 6,497 
Wires, die fur joining intersecting, Lamb & 

I ah aad .... 64 
Wires, means for connecting, Lamb & Hoxie . 646 
W ood bending machine, A. B. ‘ 46910 
Wood drying ne ap ee, & A. (nations - 646,706 
Wrench. pe wrench 
Wristband and cuff holder, “combined, W. H. Me- 

dnt daenaweet teil hinkostssancanhead . HO AET 
Yeast and making same, A. J. a 5 SSRN. 646,761 

DESIGN 8. 
Battery body. Goonee iin haahuseincteeuhs 
I a am>cutcdn ae ennanneens 


Bookcase A 4 end piece for, lL. EB. Rockwell. 
Bottle, water, W. B. Fenn.. .... 

Brush body. J. L. G. Dykes ee 
Button head, collar, EK. H. Wheeler. adesse 
Button holder, G. C. Rueckert................ 
Chimney cap member. J. Cooper. .... 
Confectionery tray. F. L. Dagwett 
Cup, C. J. Abrenfeidt 
Dish, covered, C. J. Ahrenfeldt.. 






Draft lug, L. A. Hoerr............ ay 
Fan chamber and ree receiver, O. A. Nickelson. 32.447 
Fastener sleeve, expansion, BE. J. McCormick...... 2.445 
Fiail stick ferrule, S. R. Divine...................0+ 2 









Flask or bottle, B. Bernheim 
Furniture, etc., stock beadi 


Host, teditord: 

Hook, wardrobe. F. A. Thomas 

lee creeper, M. Luther............... . 
Insect trap, G. C. Lewis.. 
Jug, C. J. Abrenfeldt... aon 
Lamp bracket, W. P. Crary. aateiends hee 
Musical instrument casing, G. 





Nut for expansion fasteners, E. J. MeCormick’ R446 
Pail handle. W, H. Zimmerman. 
OS 0s Whe MENT ccccancecccoscesceccsceness 
Saddle fork. side. M. 
Sewer trap body, P. 
Spoon holder, W. H. Loonie. . 
Stove. W. H. Landers 


Thread package, F. K. Warbart 
Toy. E. Brown. 
Washboard, W. BE. Kirschhoff.. 


W heel, traction, G. F. Conner 
Whip load, Pomeroy & Van Dee Deusen 


TRADE MA MARKS. 


“Phang. mas for ae wear, —— toilet brushes, 


$2,456 
. 47 to sabe 





T. Sand 
Canses foods, cured meats, and lard, certain 
med, German American Provision Company 34,410 
Cards, playing, A. Gabarro y Cas’ > 


Ss0 #00 


Chemieal, agree Targteal. dietetic, and 
cosmetic products and preparations, certain 
named, ichthyol-Gesellschaft, Cordes, Her- 
manni & Company.............-.2-.0e++n0« 34.426, 34,427 

es and cigarette tobaceo, Jobn Bollman 
is lh/.” csauseneasuiinhs Sesesccapaceccuscce TET 

Cigars, Ames-Pearson Tobacco Company.......... 4 34408 

Cutlery and tools, certain named, K. tTornbion.. 34,438 

Dairy proaiests. certain npees. Augios heed Con- 
densed Miik Company...... : . HAB 

Flour. we i RCO 46 So 34,412 


y 
Food or as ingredients in foods, such as meat ex- 
tract, etc., substances used as, Liebig’s Extract 
of Meat Company sonaribéuads . MAM 
Food products, certain named prepared, J. Smith. ‘ “mM 
Fur skins, dyed, H. F. Bindse 408 
Hostiery anges, certain named, Murra 






“named 
44 to 4440 


pany.. 
Iron, steel, and manufectares, certain 
American Tin Plate C Senpany 


Photographic supplies, certain named, American 
Photo Chemical and - eT Company. 34.399 
Polish, metal, Fry & Dav 34,428 
Pumps — engines, Geo. 3 Blake Manufacturing 
Company. ‘ MM 
Rubber , Se Hood Rubber Company. 
Shellac. Kilburn & Compans 
Shoes for ladies and children, Miller, Kohbihe PP. 


Giese & Company a 34,402 | 
Spelter or slab zinc, New Jersey Zinc Company... 34,441 
Stoves, ranges, and furnaces, sanabens. Sard 

Company. MAM 
Suppositories, C. K. Sober &c ompany. MAli 
lelephone switehboards and appurtenances and 

telephones, Sterling Electric Company 44.432 
Toilet articles, certain named, F. S Fowler Baas 
Toilet articles, certain named,-M. T. Rosenheim .. 34.424 
Toilet preparations, certain NM C. M. srmepenid 34.423 
Tonie, nutritive, H. H. Tebault.................. M4 
Vaccine, Seabury & Roedel...................+0++. MAW 

LABELS. 


“A. B. C. Baking Powder,” for baking powder. 
Liquid Carbonic Acid Manufacturing © company 7,456 
*Biue Maiden Hair Natural White Cherries.” for 
canned goods, United States Printing Company 7,449 
“Bive Ribben Natural Peaches.” for canned 
goods, United States Printin 7 ny .. 7,452 
* Blue Tripod Natural Bartlett for canned 
goods, United States Printing C ‘om par ny. 
“C. P. Bond’s Improved Philadelphia Liniment, " 
for a limmment, C. T. P. Bond... 7 
“ Erberol,” for an antiseptic fluid, L. G. B. Erb.. 
*Geo. D. Insiey & Son an Royal Brand 
Pure Crab Meat,” for canned zoods. G. D. Ins- | 
ley & Son 





“Geo. D. Insiey & Son Celebrated Royal Brand 
Pure Soft Shell Crabs,” ior canned geets, G. D. a 
TR GS 7438 

“Golden Vine Natural Apricots, » ‘for canned - 


goods, United States Printing Company. . 
* Liquid Fruit,” for soda water syrup, Liquid Car- 
bon Acid Manufacturing Company 
“ Martha Washington ing Powder,” for baking 
»wder. Liquid Carbonic Acid Se . 
som pan 
‘ Practical Remedies,” for a medicine, Boericke ‘- 


OO Te 
“Tartan Natural Select Lima Beans,” for canned 
goods, United States Printing Company....... ‘ 

“ The Italian-American Macaroni noes Paste 
Finissime,” for sy A A. De Fran 


PRINTS. 


“Cracker Jack.” for confectionery, F. W. Rack- 
heim & Brother 2 
“ Yacht Back Congress Playing Cards,” for playing 
cards, United States Playing Card ¢ ompany 216 


7,451 


A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1863. will be furnished from this office for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Mann & Co.. #1 
Broadway. New York. Special rates will be given where 
a large nomber of copies are desired at one time. 

Canadian patents may now be obtamed by the in- 


ventors for any of the inventions named im the fore- 
zoing list, provided 


are simple. at a cost of 


the cost will be a or fall 





Leads, certain named, Dav Lead ‘Company of 
ST anctinn podimindncacctanoginn*oe 4 34,430 
Matches, American Match Machine Comp any 
MA t- 4406 
edical eS and soap, certain named. 
2. -* J area . HAI) 
a qompoanen, certain named, Firm of ‘EC a 
a certain named, Columbia Drag Com- * 1 
M sommes. certain named, T. H. Weaver . . .. 4419 
Overalls and blouse shirts, Scranton & Sheldon. ... 4,400 
Packing house products, certain named, Swi.t & 
Cl Ree 4il 
Papers, certain named, James R. Crompton. ee. 
ih iacend seceGitbbebesbebad eneeccacccences & 34,308 


2 | (MAKE ICE CREAM IN 30 SECONDS 


American, 
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=| FSTERBROOKS 


750 Varieties. For Sale by all Stationers. 
Works, Camden. W.J. THE ESTERBROOK STEEL PEN CO. ome. teen, 
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We Defy the World 


produce as good aw: Ss as the Arlington & Vak wood. 
Serbetly high-grade, quality, material and construction. 
unsu 14. A marvel of beauty and strength, thor- 
oughly tested and fuily ran- 
teeu, Shipped anywhere at 
lowest wholesale prices 
Money refunded if not 
as represented 
No Money in advance. 










We belong to no trust or combine—employ no agents. 
You pay but one smal! profit—and our enormous cash 
sales enable us ae the best value ever offered. Illus. 
trated Catalogue Free. ®@OASH BUYERS’ UNION, 
162 W. Van Buren St., B-131, Chicago, Ills. 





50 YEARS’ 
EXPERIENCE 







TrRave Masks 
DESIGNS 
CopyricutTs &c. 
Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly 6 ey Handbook on Patents 

sent free. Old oo! for securing patents. 
ms pe taken through Munn & Co. receive 
‘ice, without charge, in the 


"Scientific American, 


A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $ a 
year; four months, $1. Sold by all newsdealers. 


MUNN & Co, 2¢1 8roacway. New York 


Branch Office, #5 F St.. Washington, D. C. 


Mot oe Motu 9 mh fal tila. | FOR SAL 
sean fe 


—at Low Price-the following list 
of yy euged but short time 


Kye b ree Sc + ptampe for Sher Bros, Geared Dy Presses (joined). 2 3-Spindle 

I es Drill Presses. 2 Warner & Swarey Turret Lathes, 

latent Ragyciunci of | Te'teie in, hole through spindle. ? Warner & Swasey Tur 

Arms, Shot and Bullets. Men- | Tet hat en, 2 3-16 in. — through spindle. 1 2 . wing 

tion SCIENTIFIC AMERICAN. Address | Pratt & Whitney Speed Lathe” 1 Small Profiling Ma- 

‘DEAL MFG. CO., New HAVEN, Conn., U. 8. A. Ps Garvin Machine Co. 1 Sprockes Milling Machine 


Garvin Machine Co, 1 10-in, Swing Diamond Machine 
| oo Speed Lathe. 1 l4-in. Swing Diamond M 
° eed Lathe. 2 Pratt & Whitney Wheel Truei 
heel Lact sanon, 2 Whee) Trueing Stands, 
Driliins Machine. 1 Pratt & Whitney Frame Drilling 
Machine. 1 Fox Machine Co. Tube Cutter, 1 ox Ma- 
chine Co. Rim Washer Presa. 2 Diamond Machine Co. 
Belt Strapping Machines, 2 No.3 Diamond Machine Co. 
Buffing Mavent ine. 2 No.2 Diamond Machine Co. Buffing 
plocmines 1 No.5 Bmery Whee! Grinder (double). 7 
| No.3 emery meet Gribder mi Gas Brazing Stands— 
| aes ry cncabe % 
| DUEBER | WATCH E MPG. | co., CANTON, OIC. 


ine Co. 









MODEL is NION MODEL WORKS 

& GEARS 30 
MAC HINES, Corliss Engines, Brewe 

| and Bottlers’ Machinery. rue VILT ER 
| MFG CO., 388 Clinton Street, M: atk, Wis 
THE. RANSOM AU TOMATIC GAS MA- 
CHINE, Gas made from Gasoline. RANSOM GAS 
| MACHINE CO., 571 E. Water St., Milwaukee, Wis 

| 





| Gasoline Engines—guaranteed reliable Generator valves 
in stock ° replace carbureters any make engines one to 
six H. . 5.00. Mianus Motor Works, Mianus, Conn. 


TURBINES S3as:hRr58'¢ && 





LS. MODELS & EXPERIMENTAL WORK. 
TORK STEM Worms te 


SMALL MACHINERY 
Sere rc. NEW * srr WORKS HASSAN ST N.Y. 


INVENTIONS PERFECTED. 


Accurate Model and Tool Work. Write for Circular. 
PARSELL & WEED, 129- 131 West 3ist St., New York 


. CORK SHAVINGS... 
a i FN Portuga!. 





Experienced Draughtsmen wanted on mill machinery 
and machine tools. Permanent employment assured to 
rapid and accurate draughtamen, Bethlebem Steel Co., 


So Bethlehem, Pa. 
XPORT 


CALCIUM CARBIDE ESnR*, 


35 NASSAU STREET, NEW YORK. 
(ABC Code.) Cable Address: BRYAXE, NEW YORK. 








Prices $1 60 and all Send for Catalogue. 


And Otber Tales, including Making a Revolution, Sus 
quehanna Trail, Sculpture of the Elfs, nce a Pillar of | 

the World, Feathers of Fashion, and others. A delight 
ful volume, beautifully illustrated. Ready for distribu 
tion about May 1. Send 10 cents to T. W. Lee, General 
Passenger Agent, Lackawanna Railroad, 2% Exchange 
Place, New York City. Edition Limited. 








LIGHT MANUFACTURING 


AuTomosiLes PARTS 
Bi 407 | HINERY 
OTTO KONIGSLOW- 45s 


+ DUNGHES & DIES 


‘ SAME 


EVELAND.O 










purest, che io one cares 
| wt le with old time freezers after pat 
the Polar Star Freezer making tex 
cream. Saves ice aud salt, camly cleaned 
and operated, always ip order. 
te Live Acerts Waw 
Polar Star aa Seok Ce., 281 ‘Lev ant S4., 


Floats | for Steam Traps 


Hercules Seamless Copper Fleats 
are tested to 300 Ibs. per sq. in. and warranted, 
The original and only genuine 2 copper 
floats made. Send for No. 2 Catal on: Free. 

HERC Es ho = RK&, 
oe id. M 





hiladelphia, Pa. 








Leaves Grand Central Station, New York, by 
the New York Central, every night in the year at 


at San Francisco, ready for delivery or transfer to 
the steamers for Hawaii, Australia, Philippines 
Japan and China. 

See the new “Round the World” folder just 
issued by the New York Central Lines. 


wi bo gent free, tpaid, on receipt of three 
onl tema. b OTL Ba: niels, General Passen- 
ger Agent, Grand ecaee! Beatson New York 





PIERCE ENGINE co., 


| Ghost of the Glacier GU SS 





ORIENTAL MAIL. |sesnc*cs 





9.15, and the fourth night thereafter this mail is | 





_ PIERCE VAPOR LADICEDS 


Stock Sizes l4 to 22 foot. 
Rafe, Reliable and fully guaranteed. 
17 N. 17th Street, Racine, Wis. 





WATER MOTORS 


WATER MOTOR WARK NJ U.S 


" 0 D E LS 25 RPERIMEN TAL WoRk. 


E. V. Baillard, 106 Liberty St.. New York. 


NOVELTIES & PATENTED ARTICLES 


Manufactured by Contract. Punching Dies, Special Ma- 
chinery. KE. Konigsiow & Bro., 181 Seneca St.,Cieveland,(). 


GRINDING MILLS {0% At purros:: 


Bogardus Fate at Un 
versal Eccentric Mili. Address J. &. & G. pim ve 
SON, 28 Redney Street, Brooklyn, N 


‘Experimental & Model Work 


Cir. & advice free. Wm. Gardam & 80n.45-51 Rose 8t.,.N.Y. 


~~ opportunity for a competent brass finisher. The 
| Poaae and good-wili of smail manufactory of fine brass 
ubing and garden syringes of Sere ave years standing, 
| for sale, owing to death of head of firm 
continue business without ~~ raaoanaee 
| right or to be operated on share 

Apply to E. W DEAKIN, Ogontz, Penn 


Important to 
For sale out 


MACHINERY WIPING TOWELA, sweat cloths, cheese 
cloth for dynamos, selected wiping rags, all kinds cotton 
cloth for manufactures. Silk towels, linen towels for 


shops. Very iow prices. Correspond with GRORGE 
B. Brooks. 28. Chalkstone Ave., Providence, R. 1. 
VOLNEY W. MASON & CO., 


Friction Pulleys, Clutches & Elevators 


PROVIDENCE R. I. 
D'AMOUR & LITTLEDALE MACHINE CO 
130 WORTH 5T.. NEW YORK 
Make Medels of Any Machine to Vracr. 
MANUFACTURE OF BICYCLES. —A 
very comprehensive article giving the details of con- 
struction of every part of these vehicles. With 15 en- 
ned in SCIENTIFIC AMERICAN SUP- 


PLEMENT, No. 90%, Price 0 cents. To be had at this 
office and from all newsdeaiers. 


D L.HOLDEN 
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EASE PAYS EXPENSES and 

per month. Steady position ; self-sel- 

at no experience needed. Sead fe for contract. 

Pease _SPucen live. Co.. Cincinnati,Q.., Dept. ww. 
absolutely cure; we 


$3: furnish the y and teach you free; you work ja 


the locality where you Jive. Send us your address and we will 


ave the business ns remember we guarantee « clear pro 
f $3 for every day’ * work 7 sure, write at once, 
Golal MAsUrActURING Go. Des 1. 'D ’ 


ow youraddress 
an wet = men 
how to make 63 aday 








address Munn & Co., 





Publishers, 
361 Broadway, New York. 


ork. nidrese Munn & Co. Sa Brosdvay, New 
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GAS AND GASOLINE ENGINES 


coe all oy in ~——— 


t 250 
dt? Power. 


merica. Hstablished 1887. 


deli 4 aH ~ neh cities. 
very. in 
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A, Springtieié, Oblo. 
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Scientific American. 





Inventors and Owners of Patents 1 
We have offic: elling agenvies, and correspondents at | 
every princip le ai istributine p yvint throughout the world; 
a large force of travelling men in the United states, in | 
Great Britain, end Continental Burope; and over Mu 
correap mding buyers in foreign lands. We will accept | 
sie ootting agencies, or will buy patents for cash or | 
+ wyalts = ve ——— mac wen AL diware specialties, | 
-apondence 
AMERICAN MACHINERY AnD TRADING COMPANY. 
MAIN O rice—Bow!l ling ¢ ‘reen Bulid ing Ne bw Ve ek City 


Buascu ~~ Host 
San Fran ) al, I is he 5 Ressaben . 
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miliar with the ex 
cellent puints and 
durable qualities 
of the 
WINTON 
OTOR | 
CARRIAGE | 
2 The ftest, saf 
t _ eat simple ost, hand 
> ™ ‘ . somest and best of 
Price $1,200. Ne Agents. ‘orican made 
Automobiles. Speed can be regulated at will—even by 
‘ view. Ex vical in coat and perasa ». No noise, 
t hy dangé T. Hydro carbot system 


Simplicity 


THE WINTON MOTOR CARRIAGE CO.. Cleveland. Ohio 
Rastern De partme nt, 120 Bro madway, New York City 


row nie 
ameras 


Make pictures 2% x 2% inches and load in 
daylight with our 6 exposure Film Cartridges. 
Pitted with fine Meniscus lenses and our 
improved rotary shutters for snap shots or 
time exposures. Strongly made, covered with 
imitation leather and have nickeled fittings. 
Se simple they can be cperated by any 
school boy or girl, yet will produce the best 
results. 
THE PRICE. 
) Brownie Camera, for 2% x2 pictures, $:.00 

Transparent Film Cartridge, 6 ex 

posures 2 «x 24 . 15 
Paper- Fil n Cartridge, 6 exposures, 

2 x aX 
Brownie Developing and Printing 

Outfit, - 


For sale by all Kodak dealers. 
EASTMAN KODAK CO. 


Brownte circulars and R ter, N. ¥. 


Kodak tatalegue sree 
at ‘he dealer : ov by mails 








= CHBISY VECO inet ose 


Drill Presses, 
Power Hack Saws, 


Furniture and Bed Spring Machinery. 
Special Machinery Built to Order 
Write for ( atalogue 
HOEFER MFG. CO., 


275 Liberty St.. Freeport, i., U.S. A. 





| 2) MILE S 
BUT PEDAL ONLY. 35 


25,000 IN USE. 


HAS PROVED PERFECT 
FULLY GUARANTEED. 


YOU.RID 





OVER 
EASILY PUT ON 
AND RELIABLE 


Coasting becomes so safe and easy you do it 
every chance you e« Your feet on the pedals 
gives perfect control of the wheel. Ladies’ skirts 
keep down when vesting. You can adjust it to 
aby make of cycle 

Our  Restytone Bicycle Lamp |s superior in 
construction tO any made 

I!luatrated pamphlet giving detatled information 

re ilies Brake and Lamp, sent on application 

ECLIPSE BICYCLE CO. 
Bex X, ELIURA, N. Y. 














|The Only Hammertess Repesting Rifle. 
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HE driving gear of the COLUMBIA BEVEL-GEAR CHAINLESS in- 
vites comparison with any any apparatus in which the combina- 
ation of strength, lightness and certainty of correct action is 

sought for. The 1900 models are of greatly reduced weight and have 
many improvements threughout. Prices, Models 59 and 60, $60; 
Models 65 and 66, $75. 

The new COLUMBIA CHAIN WHEELS have every improvement found 

| in the Chainless models aside from the driving mechanism. Price $50. 

HARTFORD, STORMER and PENNANT bicycles combine durability, 

mechanical simplicity and excellence of manufacture. Prices $35, 
$30 and $25. 

The COLUMBIA COASTER BRAKE saves one-third of the pedaling 

necessary in ordinary riding, and does not twist 
and strain the driving wheel. 


See Columbia and Stormer Catalogues. | 

























(ae —- — 
“ZZ AMERICAN BICYCLE COMPANY 


POPE SALES DEPARTMENT! 


N 
Egg Rae HARTFORD CONN. §@ 
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Ladies Watches 


All styles and sizes 
are shown in our 
Blue Book — Free. 





ANY PLACE 
BY ANYONE 


ODED) seer? aros 


Stationaries. Portables, 
Engines and Pumps. 
t®” State your Power Needs. 


CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 
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$ CAPE NOME, CAPE YORK,—= 

E —— ST, MICHAEL, DAWSON 
~ AND ALL POINTS ON THE YUKON RIVER 

= DrIRreEeci. 
5 Operating ITS OWN Fleet of First-Class Ocean Steamships 

Y ST. PAUL, PORTLAND, BERTHA, RAINIER, DORA and others. 

Cc Full Line of River Steamers on the Yukon. 

Oo Under contract to deliver United States Mails throughout the Territory. 
M First Departure, APRIL 30th, and Fortnightly thereafter. 

QP Fer new Folders, Maps and further particulars as te Freight and Passage, write to | 
2 ALASKA COMMERCIAL COMPANY, 

= 310 SANSOME STREET, SAN FRANCISCO, CAL., for all particulars. 
centotthe CAPE NOME GOLD ait’ina’savea by 


KROGH’S CENTRIFUGAL SAND PUMPS 


and Drake’s Amalgamaters. The only machines that have stood the most exacting tests of practical miners. 


KROGH MANUFACTURING CO, #iietzi"ss7'sniicrse" Pesce 


In daily operation at the works. ®uilders of modern MINING, DRAINING and IRRIGATION 
MACHINERY of highest efficiency. ¢" Send for Descriptive Catalogue. 


5 CENTS A DAY pays for | 
the use of 


Che Shimer Qurter Feads | 


To match 12.000 ft. of 4 in. strips 
(board measure) single tongue and 
greore the most economical 
utter Head inallthe world. Send 
Address 








for Catalogue, No. 22. 


S.J. SHIMER & SONS, Milton, Pa. 


S Acetylene ae | 


Samples, 4 to 1 foot, %e. each. 
A new burner for S TEREOPTICONS, 
Highest (. b. possible. 


State Line Talc Co., Chattanooga, Tenn. 


SAVAGE Hammerless Magazine Rifle 


SMCKELESS 
-303 CAL. 











guy vprtectonas lowest prices. Best HKailroad 
on or Stoek Seales mad«. 
Also ‘on ‘aul articies, inctudi Sates 


| Opals Ss: Sewing Machines, Bicycles, Touls, . Save 


| Money. Lists Free. CHICAGO SCALE Co., Chicago. UL 












The most reliable and safest rifle ever 
manufactured. Shoots six different cart- 
ridges adapted for large and small game. 
t®#” Write for Descriptive Catalogue A. 
SAVACE ARMS CO. 
UTICA, NEW YORK, U. S. A. 


Point Blank Range for Hunting. 


LATHES 








APRIL. 14, 1900. 
Peet Comer Mime. rate 














TRADE MARK 


66 
PecamoiD” 
ALUMINUM PAINT. 


La’ jeation of Aluminum. Looks like Frosted 
aiiver ashable. Untarnishable, Water, * ol and 
eat f. Durable, A | ied. Bicycies, 
Yachts, iators, Pipes, Feiss , Dy- 
namos, Motors. Apparatus, Are Lam "Brack. 


Decora’ “N etc. 


ets, Cars, Statrons, Genera! 
bottle, by mail, for % cents. 


THE AMERICAN PEGAMOID CO., 339 B’way, New York 



























Tustruments of Precision 


for ARCHITECTS, ENGI- 
NEERS ahd SURVEYORS. 


We are manufacturers of 
Levels, 
Transits, 
Surveying 
Compasses. 


ears experience we bave so imrroved 
We’ pronounced 
tee ac- 






many 
= 4-7 - {oetrumenta, that th 


to be the best instruments made. 
curacy and workmanship. 
e2” Write for our lavishly ustrated catalogue. 


KEUFFEL & ESSER CO., 127 Fuiton St.,NewYork 
BRANCHES: 
111 Madison St., CHICAGO. 708 Locust St., St. Louis. 


The Greatest Photosraphic Offer 
EVER MADE! 


NEHRING’S 


Set of 


CONVERTIBLE AMPLISCOPES 


Put == a neat case containing : 
ii nope = Enlarging Lens, 
rthec ote Lene ay Screen. 
These Lenses can be used with any 


camera made fitted with a rectilinear 
or 5 aap my be lens. 
ing the seve 


“rhe 
fis eet in the 423 and 
at $25 each in be quoted on 
larger sizes. 


U. NEHRING, : eet S, 16 E. 42d St., N. Y. 


A Safe Housekeeper 













Photo. Len 











PRINTING IN KS 


ENTIFIC auperoen is ted with CHAS 
and 


ENEU SOHNBON & OO. 8 INK, 
Sta., Philadelpbia, and 47 Rose S(.. opp. Duane, New York 








PERFORATED METALS: 


= HARDINGION & KING ” 

















